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MCROMERER ACCURACY 


IN FLUID FEEDING 


Stepless 5 to 1 man 
ual feed rate adjust- 
ment while in opera- 


tion. 


%Proportioneers% Micro-Feeder answers the Multiple ag 
special needs of pilot plant or laboratory opera- ineveasing o do 
tions requiring continuous small quantity feeds creasing base rate. 
with “absolute” accuracy, independent of viscosity 
or system pressure variations. Here is a compact, 
accurate charging system or test unit which gives 
uniform, reproducible conditions and quick, accu- 
rate prediction of the full scale end result. include... 

A precision ground plunger is forced into the 
fluid-filled cylinder at a readily adjustable, pre- 
determined rate. Since the fluid is forced out of the 
cylinder by the uniform progress of the screw- 
driven plunger, there can be no fluid loss due to 
valve action or changes in plunger speed. The 
cylinder may be jacketed or insulated to maintain 
uniform conditions. The standard MicroFeeder is 
available in models for feeding from 1.0 cc to 800 cc 
per hour and for maximum discharge pressures up 
to 2000 psig. Special Micro-Feeders can be fur- 
nished for other conditions. Ask for recommenda- 
tions and Bulletin SM-3005-2. 





Micro-Feeder Applications 


1. Catalyst Testing 

2. Additive Injection 

3. Carburetion of Fuels 

4. Explosive Mixture Analysis 
5. Calibrating Instruments 
6. Porosity Determination 

7. Laboratory Titration 

8. Injection of Vitamin Concentrates 
9. Toxicity Measurements 











Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 
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API REFINING SECTION 
Production Of High Purity Aromatics For Chemicals . atage we 


A combination of Platforming and Udex extraction provides the refiner 
with a tool for manufacturing high purity aromatics. 
Davis Read 


and pee ém ; ..104 
The application of this process to the rec overy of nitration-grade. ben- 
zene alone, and also to the recovery of nitration- -grade benzene together 
with an aromatic-rich aviati stock, is discussed. 
C. L. Dunn and G, E. Liedhoim 


The Arosorb Process In Refinery 
Processing several stocks permits the refiner to manufacture nitration- 
grede benzene and toluene, as well as a full line of high-aromatic 
solyents. 


. BH. Davis. J. L. Harper and E. R. Weatherly 
Destrehan Fluid Hydroformer Schedulec F or Operation Seon. .114 
he fluidized catalyst 


The first commercial hydroforming unit to use t 
technique will be put into i /——- later this year. 
James FE. J. W. Bertetti, J. F. Snuggs, J. A. Bock 
Thermofor Catalytic Reforming Reaches Commercial Stage... .117 
Thermofor Catalytic Reforming has pow reached the commercial 
stage, with four TCR units totaling 50,000 barrels per day capacity 
planned for installation In the immediate future. 
J. Ww. . Evans, E. ¥. Bergstrom and V. O. Bowles 


wes beg Be Done To Combat Corrosion Of Refinery 





eee 
The extensive maintenance expenditures caused by corrosion of re- 
finery tank roofs can be greatly reduced by applying sound principles 
of corrosion protection as was done by The Atlantic Refining Company. 
. F. MeConomy and J. J. Hur 


OTHER TECHNICAL FEATURES 
Postwar Refinery Construction in Foreign Lands Hits Fast Pace. 83 


Yankee dollars have helped work particularly in Europe but modern- 
ization and expansion program generally has been worldwide. 


Acetylene—The Newest Petrochemical 
Acetylene promises new possibilities as a petrochemical building block 
R. 8. Aries and R. M. Cziner 


Producing 90-Octane Gasoline With Houdriflow 
wry complete performance data on a Houdriflow unit 
Fred M. Boynton 


Construction Progresses At AIOC Refineries 
Modernization projects include the electronically controlled Liandarcy 
plant. 


How To Do It, Maintenance and Operation 
Com Cylinders For Flexible 


pressor Uy 
The effect of clearance is shown by comparative curves, 
Robert 8. Ridgway 


TEL Plant Completion Increases Ethyl's Capasty By One-Third . 144 
Process intermediates, sodium, chlorine and ethyl ¢ ntoriae will also be 
marketed 


Panoma Plant Favors Intermediate Separation Over 
Consecutive Topping 
An example of modern fractionation practice is disclosed in this de- 
scrintion of Panoma’s new gasoline plant at Hooker, Okla. 
I, Karl Nutter 


Extractive Ceystallination—A New Seperation Process—Part 11.151 
Kenneth A. Kobe and William G. Domask 


Oil’s Heavy Capital Outlay Rates High Among All Industries. . .158 
Robert E. Spann, Eastern Editor 
Shale Oil Production and Refining Today—Part III 
Refining operations are discussed for the conversion of recovered shale 


oll to gasoline or diesel oil. 
ew ood 


rly Designed Thermal Insulation Can Earn Big 
nvestment Returns 


Insulation deserves prominent consideration in the economy of an 
industry where the problem of heat conservation is paramount. 
. Gall 


Refinery and Other Plant Construction 
How To Do It 

Refiner Authors and Other Personalities 
Book Reviews . 


Manufacturers’ Literature 
New and Improved Equipment .193 
New Catalogs and Equipment Literature in hivenbininatide: 201 
The Month in the ee: 
Oil Man's Calendar. . : aiacs sp. ghni eas 
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1. PROPORTIONAL UNIT , 3 GIMBAL UNIT 3. PRIMARY ELEMENT 
intercha rabl combines primary and feed- helical or spiral bourdon, 
ack motions — basic or bellows as 
in all controllers. required 





wm(, Wir 








The New Masoneilan “6-in-1” Controller 
IS SIMPLEAS ABC 


One Setting of basic “6-in-1” controller 


selects on-off, proportional, or differential-gap control; direct or reverse 
action; proportional band or differential-gap setting. 


Easy to Set, Adjust, Test and Service = 
all settings made without removing chart; all subassemblies complete and 
directly accessible; all air passages manifolded; four-position transfer switch 


in manual control subpanel. 


Easy to detach and interchange subassemblies 


from backplate-manifold to vary desired control function; for cleaning or 


servicing. 
Available Now for Prompt Delivery 


4 5 6. BACKPLATE-MANIFOLD 
+ RELAY PILOT + PEN MOVEMENT supports subassemblies; con- 
with cleanable orifice and includes gearless index ceals, supports, tubing; 


integral filcers. setting. eliminates fittings. 
(Rear View) 


MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS., U.S. A. 


Sales Offices or Distributors in the Following Cities: 
New York + Syracuse * Chicago + Sc. Louis + Tulsa « Philadelphia + Houston «+ Pittsburgh + Atlanta « Cleveland 
Cincinnati + Detroit + San Francisco + Salt Lake City + El Paso + Boise + Albuquerque + Charlotte + Los Angeles 
Denver « Appleton + Corpus Christi « New Orleans « Mason-Neilan Regulator Co., Lrd., Montreal and Toronto 
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What tube steel gives you the best 
life/cost ratio? Ask the experts! 


This month's report is on: 2% cR.-MO. 
in combins- 
to 


AYBE you can find several high temperature 

tube steels that will solve your particular set of 
heat, pressure, corrosion and oxidation problems. But 
there’s only one steel that will give you maximum tube 
life per dollar—the best life/cost ratio. 


To find that one steel, go to the metallurgists of The 
Timken Roller Bearing Company. They're recognized 
authorities on high temperature steels. Backed by 20 
years’ experience and research and with 23 different 
analyses at tneir disposal, they'll help you choose the 
one best steel for your application. And you'll be as- 
sured of uniform quality in every tube because of the 
Timken Company's rigid quality control from melt shop 
through final inspection. 


Our “RSQ”— Research, Supply, Quality—can solve 
your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”. 


Photo below shows final tube imspection— last of bundreds of rigid tests that belp account for the uniform quality of Timken bigh temperature steels. 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS 





IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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— CAN ELIMINATE costly building 
on many different kinds of instal- 
lations by using Allis-Chalmers Tube- 
type, Explosion-proof Motors and 
installing them outdoors. The motors 
shown here operate outdoors all year 
round at a midwestern pipe line boost- 
er station. Rain, snow, dirt, the weather's 
worst conditions, do not affect their 
dependable operation. And the same 
kind of savings can be made in hun- 
dreds of other applications in the field, 
on pipe lines and in the refinery. 

Self-Cleaning Feature 

Saves Maintenance 
The cooling system in this unique 
motor is practically self-cleaning. Cool- 


Texrope and Vori-Pitch are Allis-Cholmers trodemorks. 


ALLIS-CHALMERS 


ing air is blown through straight, 
smooth tubes at sufficient velocity to 
clean out ordinary dirt, even after long 
shutdowns. There are no corners or 
pockets to trap dirt or moisture. If 
sticky dirt clings, a ramrod will clean 
the tubes in seconds without stopping 
the motor. 

On any type of duty, indoors or out, 
Allis-Chalmers Tube-type, Explosion- 
proof Motors reduce maintenance by 
keeping themselves clean. Get full 
details from your Allis-Chalmers Au- 
thorized Distributor or District Office. 
Or write Allis-Chalmers, Milwaukee 1, 


Wis., asking for bulletin 51B7149. 
A-3696 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Soles Offices 
throughout the country. 


CONTROL — Manvel, 
magnetic and combina- 
tien storters; push but- 
ten stotions and compe- 
nents for complete con- 
trol systems, 


TEXROPE — Belts in 
oll sizes ond sections, 


stenderd ond Vori- 
Pitch sheaves, speed 
chongers. 
PUMPS — Integral 
\ motor ond coupled 
types from % In. 
i te 72 in. discherge 
’ ond up. 
Beets 














. . 
hosphorized ~™ 


Admiralty Heat Exchanger Tubes? 
Excellent Performance at Relatively High Operating Temperatures 


ance to dezincification while retaining 
all the other desirable properties of this 
alloy. 

Scovill’s 40-page Condenser Tube 


In order to assure uniform chemical 
composition and inherent soundness, 
Scovill produces Phosphorized Admi- 
ralty tubes by its continuous billet-cast- 
ing process which consistently maintains 
the optimum amount of phosphorus. 
Adding as little as 0.02% phosphorus to 
Admiralty also gives maximum resist- 


Booklet is available to users who re- 
quest it on their business letterhead. 
Scovill Manufacturing Company, 14 
Mill Street, Waterbury 20, Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages . . . 


to weok mineral 





@ Uniformity and soundness resulting from © Soti y 
acids and acid mine waters 


© Good resistance to velocities under 7 fps 
@ Excellent performance ot relatively high 
operating temperatures 


Scovill conti ting techniq 

@ Relative i ity to dezincifi 

@ High resistance to sulfides and other active 
sulphur compounds 








© Superior performance in fresh, salt or brackish waters 


SCOVILL HEAT EXCHANGER TUBES 


“You can’t buy better brass” 
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1S-CHALMERS \ 
Centrifugal 
Blower 


A 





LL THE AIR NEEDED for catalyst re- 
A generation and transportation in 
this new Houdriflow Catalytic Cracking 
unit is supplied by one Allis-Chalmers 
multi-stage centrifugal blower. 


Put ‘‘on stream” in 1951, the unit is 
one of the many of its type already in 
operation. It is located in Blue Island, 
rit at the Great Lakes Refinery, a 
division of the Petco Corporation. 





The new method extracts a higher 
percentage of gasoline from the crude 
and yet requires less equipment and in- 
strumentation. The catalyst is both aer- 
ated and moved by the air from the one 
Allis-Chalmers multi-stage blower, 
rated 10,500 cfm at 12 psig. No me- 
chanical means are required. 


The blower and cracker operate 24 
hrs a day, seven days a week, produc- 








Supplies Air to 
New Houdriflow 


ing 6,000 bbls of gasoline per day. This 
particular refinery of the Petco Corpor- 
ation has a daily capacity of 15,000 
bbls and 300,000 bbls storage. 


In the trend to more efficient crack- 
ing methods, the petroleum industry 
— an ever-increasing number of 
centrifugal blowers. While one multi- 
stage blower is used in the Houdriflow 
process for two functions, other new 
cracking processes employ two single 
stage centrifugal blowers. 

Your refinery expansion program 
also can benefit from Allis-Chalmers 
wide experience in building and apply- 
ing blowing equipment in the petroleum 
industry. For more information or 
literature call your nearest A-C office or 
write Allis-Chalmers, Milwaukee 1, 
Wis. New Multi-Stage Bulletin 
19B6104A is now available. A-3570 


Texrope is on Allis-Cholmers trademark. 





ALLIS-CHALMERS 
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TOWERS 


IN STEEL AND ALLOYS 
FOR EVERY 
PROCESS REQUIREMENT 


Here are excellent examples of Graver’s 
ability to satisfy the diverse requirements of 
the petroleum and process industries. Fabri- 
cated to conform with standard codes or 
special requirements, these towers are the 
result of Graver’s long experience in manu- 
facturing quality vessels in steels, clads and 
alloys. 

The wide variety of processing plants in which 
these intricately designed towers and columns 
are operating today attests to Graver’s versa- 
tile craftsmanship and indicates why Graver 
has long been a prime source of supply in this 
exacting field. 


GRAVER TANK & MFG.CO.[NC. 
EAST CHICAGO, INDIANA 
NEW YORK + CHICAGO * PHILADELPHIA - WASHINGTON 
DETROIT +- CINCINNATI! + CATASAUQUA, PA. 
HOUSTON + SAND SPRINGS, OKLA. 


STAINLESS-CLAD 


| id 
Rew. = 
« 


CARBON STEEL 
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ctining 


“Cashes-in” on past experience 


with Foxboro M-40 Controllers 


In its first East Coast refinery, at 

Perth Amboy, the California Refining 
Company has assured unusually stable 
operation by basing its system on the 
previous outstanding performance of 
Foxboro M-40 Controllers. As in other 
leading refineries throughout the world, 
M-40 Controllers govern critical process 
points throughout this new cat 

cracking plant. 


This is another typical example of the 

petroleum industry's preference for the 

Foxboro M-40 because of its inherent 

stability. The M-40 controller gives you 

the most advanced developments in 

the field of pneumatic instrument design. 

Its rigid construction and almost 

frictionless moving parts result in greater 

power, accuracy and response. Available 

for temperature, pressure, flow, level . Benet to conteel seam 
and other applications. Write for details. . EA BR 
The Foxboro Company, a BR 
745 Neponset Ave., i" } M-40 Con- 
Foxboro, Mass., U.S.A. 


CONTROLLERS 


IN THE UNITED STATES, CANADA, AND ENGLAND 
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built 
for one of the world's largest Ethanol 
plants, showing copper-lined chan- 
nel and removable copper pass rib 
with unusual reinforcement designed 
to give support against high pressure 
drop at elevated temperatures. 


How A.0.Smith 
protected heat 
transfer equipment 


from the effects of Phosphoric Acid Corrosion 
and Hydrogen Diffusion 


The problem was solved for Stone & Webster 
Engineering Corporation of Boston, engineers 
and designers of the Chemical Project of the 
British Petroleum Chemicals, Ltd., at Grange- 
mouth, Scotland, with this deoxidized copper- 
lined, high-level reactor exchanger. 


Our metallurgical laboratories ran tests on vari- 
ous materials in collaboration with Stone & 
Webster Engineering Corporation and Shell De- 
velopment Company, the process licensor, which 
aided them in establishing deoxidized copper 
as the most suitable material for the protective 
lining. 





Our welding laboratories then determined pro- 
cedures to be used in the shop for welding 
copper to copper, copper to steel, and silver- 
soldering copper to steel. 


Combining all laboratory assistance with the 
experience of the A.O. Smith heat transfer and 
mechanical design groups made production of 
this unit possible. 


A.O. Smith has been retained as consultants on 
today’s most complex heat transfer problems and 
the facilities employed in solving them are avail- 
able to you. 





AO.Smith 


eee ny ee tf a 
Houston 2 + Los Angeles 22 + Midland 5, Texas * New Orleans 
New York 17 + Pittsburgh 
Sen Froncisco 4 * Seattle 1 + Tulsa 3 * Washington 6, D. C. 
International Division: P. O. Box 2023, Milwoukee | 


INDUSTRY COMES TO A.O.SMITH 
WITH HEAT EXCHANGER PROBLEMS 











May, 1952—A Gulf Publishing Company Publication 

















Vy 





| 
= . 
‘ ond ay “= 
eer 4 
a/ 
—— e- 






































When Socony-Vacuum needed to 
modernize its catalytic cracking plant in 
Buffalo, it put in the thermofor process. 

To compress hydrocarbons for the 
process, Socony-Vacuum selected 
Worthington DC compressors. Why? 

Because—the three Worthington 
compressors on the old Houdry system 
performed successfully . . . since 1939. 

So . . . in addition to these three, 
Socony-Vacuum now has four more 
compressors working on the Thermofor 
unit. One of these four (not shown in 
the picture) is a 4-cylinder tandem com- 
pressor with a unique control system 


A New Cracking System at Socony-Vacuum 
... BUT THE SAME COMPRESSORS 


permitting it to operate on either low 
or high pressure service. 

This case illustrates not only the de- 
pendability of Worthington compressors 
but also the adaptability of the Worth- 
ington line to all refinery requirements 
—all types of gases, all pressures, all 
capacities. In addition, Worthington 
provides the broadest line of pumps, 
engines, refrigeration equipment and 
other petroleum processing machinery. 

Worthington Corporation, formerly 
Worthington Pump and Machinery 
Se ag ay Compressor Division, 


Buffalo, New York. 


WORTHINGTON 


——_— ==> 
Ss WITVIET) Sey y O§ —sS 
ZZ: BSS 
COMPRESSORS 
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UNLIMITED CHOICE IN TURBINES is Worthington’'s offer to 
industry everywhere. This little one—a single-stage com- 
preseor-drive unit—packs a terrific wallop for its size. And 
that multi-stage 24,000-hp compressor-drive giant is one 
of the largest ever built for this type of service. 


Single-stage 
midgets 
to 
multi-stage 
giants 


the. ire. 





‘SOLE -STABE MULTISTAGE FEED WATER BOER FEED 
TuRemes TURBINES seTs WEATERS PumPs 


A GREAT TEAM IN STEAM 
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Whether your turbine requirements call 
for the biggest or the smallest—straight 
condensing . . . straight non-condensing . . . 
extraction . . . mixed pressure extraction 
... low pressure . . . high back pressure . . . 
for mechanical or generator drive . . . with 
governors for constant or variable speed — 
Worthington has an answer. 

Each Worthington turbine is designed to 
make the steam do more work, so you save 
power and money throughout its long life. 

Learn more about Worthington turbines. 
Get the facts on why there’s more worth in 
Worthington by writing to Worthington 
Corporation, formerly Worthington Pump 
and Machinery Corporation,Steam Turbine 
Division, Wellsville, N. Y. 
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A CASE STUDY FROM THE WORTHINGTON FILEs. This 
Worthington test sheet indicates that the galvanic 
action could be virtually eliminated in this manufac- 
turer's system by insulation—that is, a complete sep- 


aration of the alloy pump from metallic contact with 
lead surfaces. The recommendation was made to him 
as a result of a Worthington test made on the solutions 
his system was pumping 


It Takes More Than A Pump 


To Solve A Pumping 


Worthington’s files are packed with many stories 
like this one. Each is proof positive that you get a 
lot more than a Worthite* pump when you buy 


from Worthington. 


It was the age-old problem of 
chemical pumping, corrosion. But 
this customer found a way out—a 
practical solution that saved him 
plenty of expense in extra mainte- 
nance and lost production time. 

He wrote a letter to Worthington 
Could we tell him whether there was 
anything he could do to slow down 
or stop this corrosion? He was pump- 


ing a 15% solution of sulfuric acid 


se CG and Type CF. Sizes 1* 

ses |" to to 4". Capacities to 
1000 GPM: heads 
to 130 ft. Standard 
all troo and ali 
bronse 


saturated with sulfur dioxide. Maxi- 
mum temperature of solution was 
150° F. 

This wasn’t a new problem for 
Worthington corrosion specialists. 
Experience had shown them that 
under these conditions galvanic ac- 
tion could be his trouble. They ran 
the test illustrated above which con- 
clusively proved these assumptions 
correct. 


e CQ. Sizes 
to 3*. Capaci- 
to 600 GPM 


stage volute. For 


impeller general service. 


The World's Broadest Line Assures You the Right Pump for Every Job 


Problem! 


Result? The customer insulated 
the system and his troublesome cor- 
rosion problem was brought under 
control. 

At Worthington, we welcome the 
chance to hear about your pumping 
problems—either on a present in- 
stallation or in the design of a new 
system. For it is only through such 
close contact with the industry that 
we can continue to build the kind of 
pumps and offer the kind of services 
that have led pump users the world 
over to the conclusion that there's 
more worth in Worthington 

Worthington Corporation, for 
merly Worthington Pump and Ma 
chinery Corporation, Centrifugal 
Pump Division, Harrison, N. J 


*Reg. U.S. Pat. OF 
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UNIFORMITY 


Makes the Big Difference 
In FILTER Fabrics 


Sives You Greater 
» Fabric Uniformity 


Checking evenness 

of roving with Belger 

Tester. One of a series of 

comprehensive laboratory controls 
throughout production to assure uniformity 


in all Mt. Vernon-Woodberry products. 





4etlg 


Wt. Vernon -Woodberry Wills TURNER _— 


Branch Offices: Chicago + Atlanta + Baltimore + Boston + Los Argeles 
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... today’s dollar and tomorrow’s returns 


Here at Lummus we hold a deep 
respect for our customers’ 1952 
dollar and 1957 returns. This has 
a meaning all its own to respon- 
sible management with capital to 
commit for petroleum, petroleum 
chemical 


chemical and plants. 


You'll find these price-and-value 
factors well taken care of in every 
project designed, engineered and 
constructed by Lummus. On each 
job, process improvement is the 


paramount goal—achieved by 
applying every technological 
advancement and modern design. 
This we won't compromise, no 
matter how great the demand 
may be for immediate new pro- 


duction facilities. 


What's more, the plants must have 
the flexibility to answer needs of 
the future. Engineering ingenuity 
at Lummus concerns itself with 


taking every precaution today 
against a future time when out- 
moded tools may put you at a 
competitive disadvantage. 


That sums up our interpretation 
of judicious spending. Over six 
hundred soundly-designed, 
profit-producing plants have been 
built on this steadfast concept. 
You may wish to bear these facts 


in mind on your next project. 


THE LUMM™MUS COMPANY 


HOUSTON °* 


38S MADISON AVENUE, 


CHICAGO * 


LONDON * 


NEW YORK 17, N.Y. 


PARIS + CARACAS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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UNIBESTOS 


KEEPS 1s (@) FB 
EFFICIENCY MAINTENANCE 
DOWN 


Want to reduce heat-loss, surface temperature, and 

maintenance costs—all at the same time? You can, 
Write for Bulletin No. with Unibestos! And you can get stock delivery from your 
a ence Unarco Distributor in cylinders, half-rounds, or blocks. 

2 When temperatures go as high as 1200°F., specify 

Unibestos No. 1200—and Unibestos No. 750 for up to 
750° F., maximum. Or, where temperatures won’t run over 
600° F., ask for Unarco Amocel—it has many of the same 
excellent features. Unibestos and Amocel are easy to 
install, stay put, resist all service hazards. 





Distributor in your area. 














UNION ASBESTOS & RUBBER COMPANY 


DEPT. D-5 + 332 SOUTH MICHIGAN AVENUE + CHICAGO 4, ILLINOIS 
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IN THE BEAM HOUSE above, Rockwood Ball Valves proved 
their worth in service. This tannery process removes hair 


~ = 


“Quickest, easiest valves to 


open and close,” 
REPORTS TANNERY 


“They're sure built to take it,” de- 
clares Cornelius Baltas, foreman of 
the Beamhouse, Creese and Cook 
Company. “And the Rockwood Ball 
Valve helped speed production, too. 
My men found them easy to get at, 
quick to open, quick to close — a big 
feature when opening and closing oc- 
curs all day long.” 

In this tannery installation, Rock- 
wood Ball Valves carried water at 
200° F to 220° F into lime paddle. 
Being leakproof, they prevented costly 
damage to hides from hot water .. . 
also proved resistant to strong lime 
and acid vapors that attack metals. 

YOU, TOO, CAN BENEFIT 


Tough tannery conditions are among 


Rock WOOD 


many in which the use of Rockwood 
Ball Valves proves invaluable. Thou- 
sands of these valves are providing 
outstanding service in oil refineries, 
food, paper, textile, chemical, and rub- 
ber plants. Used in lines handling all 
types of liquids and gases, such as car- 
bon dioxide, nitrogen, paraffin and 
asphalt base petroleums, alcohol and 
others. Available in bronze in pipe 
sizes from 14” to 2” and in cast steel 
from 3” to 4°. Recommended for 300 
psi working pressure. Approved by 
Underwriters’ Laboratories, Inc. 

If you are not already using Rock- 
wood Valves, plan now to benefit 
from them. For further details, write 
for Bulletin V-4 today. Get complete 
data including prices and applications. 


from hides through “liming.” 
closed constantly, must resist lime and acid vapors. 





Valves must be opened and 


malas 5 





@ LEAKPROOF SERVICE 
@ FULL ROUND FLOW 


@ QUICK OPENING AND 
CLOSING 


@ NO MAINTENANCE 





Distributors 
in all principal cities 


ROCKWOOD BALL VALVES 


ROCKWOOD SPRINKLER COMPANY, 102 HARLOW STREET, WORCESTER 5, MASS. 
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PENDABE 


Grease Kettles 
by 
STRUTHERS WELLS 


Struthers Wells will engineer mixing kettles for greases or other heavy 
viscous materials—to your most exact specifications and require- 
ments. Kettles can be furnished with agitating drive at top or bottom— 
open, closed or pressure 
top—jacketed or unjack- 
eted—in any metal or alloy 
desired. Advanced design 
provides proper seals 
where pressure top is used. 


Sweep and paddle arms 
are pitched to create flow 
of material throughout 
kettle, preventing stratify- 
ing of mix. Scraper blades 
insure positive scraping 
action on about 98% of 
inside surface of mixer. 
Bottom bearing is acces- 
sible for easy maintenance 
or replacement. Flush type 
valve at bottom furnished 
in sizes from 1"’ to 8” 


Write for proposal on 
intricate or standard 
mixing equipment— 
engineered for your 
specific needs. 





S truthers 


Wells 


STRUTHERS WELLS CORPORATION 


Process Equipment Department - WARREN, PA. 
Plants at Titusville, Pe. + Warren, Pa. + Offices in Principal Cities 
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In hydrofluoric acid alkylation at this aviation gaso- 
line plant, which is one of the world’s largest, Monel 
is used extensively for controlling HF corrosion. 
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MONEL for handling HF and FLUORINE 


even at temperatures as high as 1100°F. A proven 


Experience has proved that for maximum safety, and 
corrosion resistance, Monel® is among the most satis- 
factory materials of construction for handling fluorine 


and its more active compounds. 


Mone! is highly resistant to ignition by fluorine. It 
has been successfully used to handle fluorine at pres- 
sures up to 400 pounds per square inch, and has shown 
economical! corrosion resistance at temperatures up to 


about 900°F. 


Not only is Monel highly resistant to attack by fluo- 
rine, it also shows good corrosion resistance to anhy- 


drous hydrogen fluoride and to steam-HF mixtures, 


practical application of these facts has been the estab- 
lished use of Monel in hydrofluoric acid alkylation units 


in petroleum plants. 


In addition to excellent chemical characteristics are 
Monel’s well-known physical properties...high strength 
...easy fabrication and welding. 


But remember, Monel is on extended delivery now because 
so much is taken for defense. In order to improve your 
chances of getting delivery when you need it, it’s wise to 
place your orders — with necessary NPA rating and com- 
plete end use information — well in advance of your con- 
struction schedule. And if you have a special metal problem, 
Inco’s Technical Service Section will be glad to help you 
solve it. Write today, giving full details. 

THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


MONEL ... for minimum maintenance 
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Why Ingersoll-Rand 


VERTICAL PUMPS 


are HIGH in performance 


and LOW in installation and maintenance 


OPERATION IS BETTER 

These rugged, vertical process pumps have repeatedly proved their de- 
pendability and unusually high economy in services the world over. 
The shaft and impeller assembly is in complete radial balance. And 
positive alignment is maintained by accurate machined fits of all mating 
sections. The proven design of these units—with each part of the most 
suitable material for the application—assures sustained high efficiency. 


INSTALLATION IS EASIER 

The in-line arrangement of suction and discharge nozzles permits simple, 
straight-through piping—without loops or elbows. Piping can be located 
above or below floor level, as desired. Compact, vertical design conserves 
space—eliminates the need for large foundations, bedplates and grouting. 


MAINTENANCE IS SIMPLIFIED 

There is only one stuffing box—easily accessible through openings in the 
discharge head. Either conventional packing or the I-R Cameron Shaft 
Seal can be used. There is no thrust bearing to maintain, residual thrust 
being taken by the motor bearing. And the segmented inner casing 
assembly is easy to dismantle and assemble for inspection or servicing. 
Maximum interchangeability of impellers and diffusor sections reduces 
spare parts inventories. 


The inherent advantages of vertical design particularly suit 
these pumps to many chemical and process services. Your nearest 
Ingersoll-Rand branch office engineer will be glad to study your 
next pumping problem with you. Whether the solution indicated 
calls for a vertical or horizontal unit, you are assured of obtain- 
ing the right pump for the job when you specify Ingersoll-Rand. 


Ingersoll-Rand 











THERE'S AN I-R CENTRIFUGAL PUMP FOR EVERY PROCESS NEED 


Single-stage, vertically Single- and two-stage, Single- and two-stage, Multi-stage, with 

split vertically split horizontally split cylindrical ‘‘double- 
Capacities—20 to Capacities—10 to Capacities—20 to case" construction 

$50 gpm 3000 gpm 3500 gpm Capacities—to 2800 gpm 
Pressures—to 300 psi Pressures—to 600 psi Pressures—to 500 psi Pressures—to 3000 psi 


ceurersse — AIR TOOLS — ROCK DRILLS — TURES BLOWERS — CONDENSERS — CENTRIFUGAL PUMPS — DIESEL ANG CAS EMGiNES 
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DAVISON DEPENDABLE CATALYSTS 


BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity . ., providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’'s service. 
*T.M.T.D.C.C. 


Progress Through Chemistry 


THE DAVISON CORPORATION 





Baltimore 3, Maryland 


a 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELSJBSILICOFLUORIDES AND FERTILIZERS 
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the Dynamaster Family 


of continuous-balance electronic instruments 


Strip chart or circular chart recorders... recorders with slow or fast 
pen speeds and chart speeds . . . single or multiple recorders . . . auto- 
matic controllers . . . all in the same case with identical components ex- 
cept the chart-drive mechanisms. 


This variety-with-standardization assures you of easier installation, 
better looking control panels, simpler maintenance. The service man 


who knows one Dynamaster, knows them all. 


BRISTOL 


424 CLMMCALAAECES LULACO OL oY LAM) a 
AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Electric Control 


Single Record —-_ 
EV COMPANIES LIKE THESE 


are using 
Dynamasters 


North American Cyanamid Limited 
Jones & Laughlin Steel Corporation 
Raybestos-Manhattan, Inc. 


Manhattan Rubber Division 


”“ 
Everyone who sees these Dynamasters Consolidated Edison Co. of New York, Inc. 
Friez Instrument Division, 


is impressed with clean simplicity of Suadis Antenna. 
internal design.” Scovill Manufacturing Company 


Pratt & Whitney Division, 
Niles-Bement-Pond Co. 


L ° 
Ou @ m ressed +00 International Harvester Company 
Westinghouse Electric Corporation 
The Johns Hopkins University 


WITH FEATURES LIKE THESE: ; 
United Aircraft Corporation 


Models to measure any variable convertible into The Sponge Rubber Products Company 


d-c voltage, d-c current, resistance, capacitance Commercial Solvents Corporation 


Conti bal . ‘ , Armstrong Cork Company 
invous- : 

: Eres. electronic circuit United States Steel Company 
Gesures ans veny Collins Radio Company 


All types of electric and Baldwin-Lima-Hamilton Corp. 


air-operated controllers offered Ruge- de Forrest Company 


Littl i National Bureau of Standards 
' r 
© GF 0S mamtenanse Bausch & Lomb Optical Company 
All models use the same easy-to-replace components Koppers Company, Inc. 
. . p “HA afl i 
Electronic unit uses vacuum tubes available Be ircraft Corporation 
The B. F. Goodrich Company 


at any radio supply h 
Y vey Saeee Boeing Airplane Company 
Full-scale pen travel of r 3 or % seconds Industrial Nucleonics Corp. 


Chart speeds from % in. per hour to 7200 in. per hour. E.1. du Pont de Nemours & Co.. Ine. 


Automatic Temperature Control Co.. Inc. 


Multiple recorders up to 16 points Swindell-Dressler Corporation 


Woods Hole Oceanographic Institution 





Practically immune to vibration, shock, 


or external stray currents Jarrell-Ash Company 


National Research Corporation 


YOU'LL WANT TO GET full details by using 
the coupon to order Catalog No. P1245. 


rr BRISTOL COMPANY 
111 Sristol Road 


Weterbury 20, Conn. 
Please send catalog giving details of 4. 


Dynamaster performance to: 


NAME 





COMPANY 





ADDRESS 





cITY ‘ __. ZONF____— STATE _ 


wee eww ew ewe ewww eweeweed 
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GUIDEPOST TO ECONOMY..: 


The Ljungstrom operates on the 
continuous regenerative counter 
flow principle. The heot transfer 
surfaces in the rotor act os heot 
occumulators. As the rotor re 
volves, the heat is transferred 
from the waste gases to the in 
coming cold air 


/ 


/ Refineries Now Using the Ljungstrom Air Preheater 


The Ljungstrom 
lir Preheater 


Every year, refineries consume over 200,000,000 barrels of fuel for 
processing crudes. This vast quantity of fuel represents probably the 
greatest single item in refinery operating expense. If lower costs are 
to be realized, serious thought must be given to heat-conservation 
equipment. 

The Ljungstrom Air Preheater offers refiners a chance to save 
as much as 20°% of the fuel needed for process work. 

This fuel saving, in addition to increasing production, makes 
the Ljungstrom an eminently practical piece of equipment to be 
considered wherever fuel is burned. 

Check today to see how the Ljungstrom Air Preheater will pay for 
itself in just a few months — and give you impressive savings for 
many years. Call or write The Air Preheater Corporation for full 


details. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom is no stranger to refineries. For years it 
has been a standard item for utilizing waste heat from 


/ on One or More Process Units power and process steam boilers. These refiners now use 


ljungstrom Air Prehecters on steam boilers . . . 


/ Continental Oil Company Cit-Con Oil Corporation 
Continental Oil Corporation 
Esso Stondard Oil Company 
Le Conselho Nacional de Petroleo Ref. Humble Oil & Refining Company 


Interocean Oil Company 


Lion Oil Company 
Ohio Oil Company 


Richfield Oil Corporation 


Sinclair Refining Company 


Seocony Vacuum Oil Company 


Magnolia Petroleum Corporation 
Pan-Americon Refining Company 
Phillips Petroleum Company 
The Pure Oil Company 
Shell Oil Company 
Stondard Oil Compony of Indiana 
Standard Oil Company of Lovisiona 


Standard Oil Company of California Standord Oil Company of New Jersey 


Stendard Oil Company of New Jersey 


The Texas Company 
Tidewater Associated Oil Company 
Wilshire Oil Company 
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Consider Ljungstrom Air Preheaters for . . . 
Catalytic Cracking 
Coking 
Petrochemical Production 
Petrochemical Separation 


Petrochemical Synthesis 
THE AIR PREHEATER 


Polyforming 
Propane Deasphalting CORPORATION 
Reforming 60 East 42nd Street, New York 17, N. Y. 
Solvent Refining 


Thermal Cracking 
Visbreaking 
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Check the three 
big reasons | 





why it pays 


to specify 
Eagle-Picher 





Insulation: 


Eagle-Picher "66" Insulating Cement— 
All-purpose, rust-inhibitive, super- 
adhesive insulating cement. Great 
coverage, extreme thermal efficiency 
with “Springy Ball” pellets which 
won't collapse after application. Easy 
trowel application over all kinds of 
surfaces. Efficient up to 1800 F... 
reclaimable where temperatures do not 
exceed 1200 F. 


THE EAGLE-PICHER 
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Cost-cutting insulations of top thermal efficiency 


Insulating Cements 


LFA Supertemp Block 


| Insulseal 


Fireproofing Cements 


ag Blankets 
| Stalastic 





You can count on Eagle-Picher authorized 
contractors for uniformly high caliber service. Their 
qualifications provide assurance of a good job 

every time . . . efficient application of the 
Eagle-Picher insulation that best fits your needs. 





Eagle-Picher Supertemp Blocks — 

Areal insulating block—not a refractory! 
Unequalled for insulating quality. 
Weighs approximately 16 lbs. per cu. ft. 
Cuts easily with knife or saw . . . fits 
snugly over contoured surfaces. 
Monolithic structure . . . high refractory 
value. Withstands temperatures up to 
1700 F. All standard sizes, from 3” x 18” to 
12” x 36”. . . in thicknesses from 1” to 4’. 


COMPANY 


livery from strategically located distribution points 


The Eagle-Picher insulation line is stocked by 
distributors and authorized contractors coast to 
coast. The one nearest you will be happy to 
recommend insulating materials that give your 
equipment highest thermal efficiency . . . reduce fuel 
costs . . . help provide precise temperature control. 


Eagle-Picher Mineral Wool Blankets — 
Made under factory supervision, these 
blankets fill your needs for fast, convenient 
insulating of flat or curved surfaces on 
larger types of heated equipment. 

The wool is felted and secured by flexible 
metal fabric . . . possesses outstanding 
physical and chemical stability for 
maximum resistance to water, steam, 
corrosive fumes and vibration. 


General offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool—for a full range 
of high and low temperatures. Technical data on request. 
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Top quality power and process plant equip- 
ment for safe operation at high or low 
pressures and temperatures is produced here 
for leading Petroleum Refineries, Chemical 
Plants, and Power Plants the world around. 


A growing preference for Vogt welded 
pressure vessels is due to skilled personnel, 
powerful X-ray apparatus to control weld 
quality and modern stress relieving furnaces, 
combined with complete laboratory facilities 
for tests of welds. 


A. P. 1.—A. S$. M. E. and A. S$. M. E. COD 
CARBON STEEL and ALLOY STEELS 


HENRY VOGT MACHINE Co. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: NEW YORK, PHILADELPHIA. CLEVELAND, CHICAGO. ST LOUIS DALLA 
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What is the most important point 
about our new Texas plant? 


It probably would be more usual to announce the opening of Ethyl’s new Texas 
plant by showing a large air view of the entire layout. However, this close-up of 
another kind of Texas plant better illustrates our point. 

You see, the plant in the picture above is completely self-sustaining. Just give 
it sunlight, air, a little water, and a place to grow. It depends only upon raw 
materials to make the complex chemicals it needs to stay in business. In other 
words, it is a completely integrated plant . . . just like the new Ethyl plant at 
Houston, Texas. 

Give Ethyl’s new Texas plant the raw materials—such as pig lead, salt, 
petroleum gases, electricity —and it can make all the chemical ingredients needed 


in “Ethyl” antiknock compound. In this way the new plant is like Ethyl’s plant 


continued on next page) 








What is the most important point about our new Texas plant? 


continued from preceding page 


at Baton Rouge. Each is completely integrated —and is independent of the other. 
We think this integration is an extremely important point to refiners. Today 
refiners are faced with the challenge of supplying great quantities of high-quality 


gasoline to meet the ever-increasing demands of American transportation. To 


perform this service, they need an uninterrupted supply of antiknock compound 


which an integrated plant is best able to give them. 

With the construction of Ethyl’s new Texas plant, such a reliable source of 
antiknock compound is now assured. The new plant is engineered for highest 
efficiency. Raw materials are available nearby. Electric power supplies are 
ample. Six railroads out of Houston give Ethy! wide choice in routing antiknock 
compounds to Ethyl customers throughout the country. And, perhaps most 
important, this new plant has expanded facilities to a point where “Ethyl” 
antiknock compound manufacturing capacity is now more than ample to meet 


demand in the foreseeable future 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Ethyl service is backed by 29 vears of antiknock experience 


HERE ARE A FEW OF THE MANUFACTURING UNITS IN OUR NEW TEXAS PLANT 


A SALT ORYER IN THE HIGH-VOLTAGE LINE THIS 1S THE ETHYL 


SODIUM BUILDING FOR SODIUM CELLS DICHLORIDE PLANT 


REFRIGERATION COMPRESSORS TETRAETHYLLEAD 


THE ETHYL CHLORIDE UNIT 
MANUFACTURING BUILDING 


1S A PLANT IN ITSELF IN THE ETHYL CHLORIDE UNIT 





HOW THE ROAR OF A JET 
LED TO A BETTER UNIT HEATER 


Stainless Steel beat 
exchanger and burner 
assembly of Modine gas- 
fired unit beater. 


ENDURO makes new Modine heater 
more durable, lighter, faster-acting 


The use of heat-resisting stainless steel for jet engine exhaust parts 
gave Modine Manufacturing Company engineers an idea. Although 
gas-fired unit heaters never are subjected to jet engine temperatures 
or corrosive conditions, they are vulnerable to similar service hazards. 


In new Modine models, Republic ENDURO Stainless Steel is used for 
heat exchangers and burners. From now on, ENDURO construction 
will combat these former heater hazards — corrosion due to gas acids 
and contaminated atmospheres . . . high-temperature scaling and flak- 
ing, which weakened metal walls and clogged burners . . . rusting 
caused by condensation and atmospheric moisture ... cracking ... 
and rapid discoloration. 

In addition, ENDURO has saved 50 to See guetes of weight per unit 
by permitting lighter gauge construction of exchangers and burners. 
And, with metal mass reduced, tube warm-up lag is minimized. Tests 
show that the new units actually deliver heat within 5 seconds of the 
thermostat’s signal. 

Petroleum process equipment, of course, is subject to similar operating 
hazards. ENDURO Stainless and Heat-Resisting Steels can help overcome 
them for you, too. And, Republic metallurgists are ready to work with 
you, and with your equipment suppliers, in adapting ENDURO to your 
own ideas. Cal! your nearest Republic District Sales Office, or write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


- # 


? 


> es 


—- 


RO) STAINLESS, STEEL 


Other Republic Products include Upson Bolts, Studs, Nuts and Rivets—Pipe—Sheets—Plates—Electrunite Heat Exchanger Tubes 
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CROUSE-HINDS | 


PLUGS and 


Two distinct types in a wide 
hazardous area 


Beth types have been service tested through 
the years for continued safe and dependable 
use. Both are approved by Underwriters’ Labo- 

' . ratories, Inc. ... Type CES for atmospheres 

Gr ounding containing explosive gases or vapors and Type 

Hot , Contact FSQ for either explosive or dusty atmospheres. 
Contacts o \ 4 muta You can rely on both types for the safe con- 
r nection of portable electrical equipment in 


Delayed such hazardous locations. 
Action Type CES 


Interlocking 1. Crouse-Hinds famous Arktite design ... 
B Sleeve circuit-breaking at full load. . . no disconnect 
switch required. 


2. Plugs can be used in non-explosion- 
Plug proof Arktite receptacles, permitting the use of 
special explosion-proof portable equipment 
and tools in non-hazardous locations. How- 
ever, non-hazardous equipment cannot be 
used in hazardous areas because Type CES 
Explosion-Proof Receptacles will not accept 
the regular Arktite plugs. 

3. Simple delayed action feature... insert 
plug, twist... push. Contacts make and break 
in tight explosion-proof chamber without 
enough oxygen to maintain the arc. 

4. Pigtails in splice box ... factory sealed 
to contain any explosion. 

5. Upto30-Amp., 460-Volt, A.C.;60-Amp., 
230-Volt, A. C., single and 3-phase. 


6. Explosion-proof. 


Nationwide 


Oth plosion-proof OFT lea tertts tera) 

er ex on-pr 44 

wo he Arktite receptacles [i hierdie 
os similar to CES. holesalers 


au 
Type EHS Type CPS Gs 
Type CPS Type CPS Flush Mounted Flush Mounted < 
15-Ampere 15-Ampere Up to 30-Ampere Up to 30-Ampere —— 


ote), [0] 0) & a a . TRAFFIC SIGNALS 
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| RECEPTACLES necking 
range of sizes to meet your 


requirements switch. 
Operating 





Type FSQ 


1. Has built-in interlocked disconnect 
switch ... no separate disconnect required. 


2. Simple, sure dead front action ... insert 
plug and twist to turn on switch ... twist to with- 
draw plug. Twisting operates built-in switch. 
Plugs cannot be inserted or withdrawn with 
switch “ON”. 

3. The threaded cover can only be re- 
moved when the switch is “OFF” and the switch 
cannot be turned “ON” until the cover is on and 
locked in position by a special screw. 


4. Up te 30-Amp., 460-Volt, A. C. single 
and 3-phase; or 250-Volt, D. C. 


5. Explosion-proof and dust-tight. 


Look for the complete listings in your 
Condulet Catalog, or send for full information. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


OFFICES Albuquerque— Birmingham Boston - Buffalo — 
Se a 








¥ 


. 
and dust-tight receptacles i _ - : . 3 ~ 
with interlocked switches 

or circuit breakers. _.. 


Other explosion-proof 


Type DBR 
Type FSQ Up to 100-Ampere Type EPC Type EPC 
10-Ampere Dust-Tight Only Jp to 100-Ampere Up to 200-Ampere 


AIRPORT LIGHTING . FLOODLIGHTS 
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A MERCURYLESS METAL 
SUPPLEMENTING 


For differential pressure applications 
where accurate measurement is required 
without the use of a mercury manometer, 
Americon Meter Company now offers o 
bellows actuated instrument designed and 
built with choracteristic Americon preci- 
sion in ranges of 50", 100” and 200” for 
working pressures to 1,000 P.S.|. These 
new instruments are designed for ease of 
installation, accurate performance and 
minimum maintenonce under rugged oper 
ating conditions. 


Range changes ore made easily and sim- 

ply by removal of the low-side cover for 

access to the range spring without dis 

turbing the high-side cover or any 

connections. Calibration, virtually tomper- 

proof since all adjustments are internal, 

is readily performed by applying the 

differential pressure on the high-side 

with low-side cover removed. Damage or 

distortion to the bellows due to sudden 

over-range is prevented by stick-proof 

' check valves with flat, synthetic seats. An 
additional bellows compensates for vol- 

DIFFERENTIAL PRESSUR ume changes in bellows filling fluid result- 
E ing from ambient temperature variations. 

The Tefion-sealed pulsation dampener, for 

accurate control of instrument response, is 


MEASUREMENT INSTRUMENT— ra a nc 


Adaptable to all American pair 
: Americon is and will continue to be the 
< first name in metering dependability. For 
Pneumatic Bin complete information on this latest addi- 


tion to the American line . . . built with the 


Differential Valves, Telemeters precision and extreme care characteristic 
4 of American Meter Company's century-old 
—— tradition of “Sustained Accuracy at Lower 


Write for Specifications or Call the 
* ee » Nearest Office Listed Below 


NO PRECISE LEVELLING — NO SEAL POTS REQUIRED FOR WORKING PRESSURES TO 1,000 P.S.I. 
Pedestal, Panel or Overhead Hanger Mounting --- AMBIENT TEMPERATURES OF 
—Top and Bottom Gage Line Connections —25° TO 175°F. 


GENERAL SALES OFFICE. 1513 Roce Street, Philadelphic 
Albony * Alhambra * Atlonte * Baltimore * Birmingham * Besten * Chicege 
Delles * Denver * Erie * Meouston * Kansos City * Los Angeles * Minneapolis 
Mew York ee 
Cenedion Meter Ce., Uid., Homilten, Ontarie + Edmenten, Alberto 
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DRI-FLO onirice meter 


BELLOWS DIFFERENTIAL PRESSURE INSTRUMENT 
THE AMERICAN WESTCOTT MERCURY MANOMETER ORIFICE METERS 


© ONE-PIECE STAINLESS STEEL BELLOWS CONSTRUCTION 


Large area, fluid filled, seamless stainless steel bellows provide 
longer service life with minimum possibility of leaks caused by 
metal fatigue. 


DIRECT FULL SCALE RECORDING PEN MOVEMENT — 
NO EXTERNAL GEARING OR LINKAGE MULTIPLICATION 
Recording pen arm travels through the full 22% degree arc 


without complex external gearing or linkage multiplication. 
Standard American Westcott charts are used. 
































AMERICAN TYPE “B” TEFLON SEAL STUFFING BOX 
NEEDS NO LUBRICATION 


Noted for simplicity, this nearly frictionless precision unit pro- 
vides maximum accuracy... Requires No Lubrication. All stuff- 
ing box parts are removable and replaceable in the field ... No 
Shaft Freezing; No Leakage. 


© STAINLESS STEEL INTERNAL WORKING PARTS 


All internal operating parts of the new DRI-FLO Orifice Meter 
are of stainless steel except the ground and polished stuffing 
box shaft which is Monel metal. Body is cast steel. 





READILY ACCESSIBLE FOR CLEANING 


The meter body and internal working parts ore easily acces- 
sible for inspection, calibration and cleaning by removing one 
or both case cover heads . . . without disturbing manifold piping. 


AMERICAN 


AMERICAN 


i) @ oe we Oe : ie 62 8 Bl, Be ig 
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The Logical ““Next-step“’ 
in Economy and Efficiency... 








GHT-LINE CATALYST FLOW...THE CRACKER WITH STRAIGHT-LINE CATALY 
\TALYST FLOW... THE CRACKER WITH STRAIGHT-LINE CATALYST FLOW... 


‘ST FLOW ... THE CRACKER WITH STRAIGHT-LINE CATALYST FLOW. 





fy Kellogg Orthoflow 





THE CRAs 








NITH STRAIGHT-LINE CATALYST FLOW THE CRACKER Vs): 





: 
ITM STRAIGHT-LINE CATALYST FLOW... THE CRACKER WITH STRAIGH 











SGHTAINE CATALYST FLOW...THE CRACKER WITH STRAIGHT-LINE CATA 


LYST FLOW ... THE CRACKER WITH STRAIGHT-LINE CATALYST FLOW. 





h 


ORTHOFLOW, the latest Kellogg advancement in Fluid catalytic cracking, not 
only merges reactor and regenerator into a single vessel, but provides straight- 
line transmission for both catalyst-oil mixture and spent catalyst—in a system 
free from slide-valves and expansion joints. 


As a result, Orthoflow costs less to build, costs less to maintain and is more 
flexible in operation. It requires less structural steel, smaller foundations, simpli- 
fied piping. Straight-line catalyst flow minimizes erosion and increases efficiency. 





An Orthofiow unit can handle practically any feed-stock, from kerosene to the 
heaviest gas oil. High-boiling stocks are charged as liquids and vaporized by the 
hot catalyst, with minimum use of pre-heat facilities. Furthermore, Orthoflow 
units permit wide latitude in conversion . . . operate effectively over a wide range 
of feed rates to meet changes in a refinery’s requirements. 


Orthofiow, the logical “next-step” in catalytic cracking progress, derives from 
Kellogg’s basic experience—dating from the inception of Fluid catalytic cracking 
—and the engineering of more than 70 percent of the world’s total Fluid crack- 
ing capacity. 


The latest issue of the KELLOGGRAM —“From Baton Rouge to Orthoflow”— 
presents the details on this new cracking development. Available on request. 


THE M. W. Kexzoce Company 


(A Subsidiary of Pullman Incorporated) 
JERSEY CITY LOS ANGELES TULSA HOUSTON TORONTO LONDON 
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You can cut 


by over 50% with 
ANNIN VALVES 


Designed for maximum interchangeability of valve bodies, flanges and operators 


= 
The Annin Domotor valves 
provide positive control 
of corrosive, erosive fluids 
and fivids containing 
semi-solids 


Because all Annin valve bodies carry 1000# ratings, inter- 
changeable flanges in Series 15, 30 and 60 can be mounted with 
split-rings on any Annin valve body to meet the requirements of 
practically any installation. One body, mounted with proper flanges, 
can be used anywhere in the plant. In addition, any Annin operator — 
Domotor, Electro-Pneumatic, Handwheel—fits two sizes of any 
valve body. Thus it is unnecessary to stock spares for every valve 
type and size you use. Most Annin users report great reductions 
in necessary valve stocks from 50% to 75% and more! 


This reduction in inventory, plus considerable reductions in 
maintenance costs make the Annin Valve one of the most economical 
to operate in your plant. It will pay you to investigate today the 
many advantages of Annin Control Valves. Send for Catalog 1500B. 


Annin Catalog 15008 describes all Annin Valves, tells how Annins 
reduce inventories and cut maintenance costs. Send for your copy today! 
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Simplicity, long life, easy maintenance 





i 


OPPELLER PUMPS 


4 


Look at the seven outstanding features shown in the —_1,000 gpm and 1,200 psi with temperature up to 350- 
cross-section and you'll see why De Laval Refinery  400F. They can handle liquids ranging from propane 
Pumps stay on the line for years...trim maintenance _—to strong caustic. Write today for bulletin giving full 
costs. Use these pumps for service up to approximately _— application and specification data. 


mas 
Refinery Pumps 
Sg es DE LAVAL STEAM TURBINE COMPANY 


piies Trenton 2, New Jersey 
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catalytic reformin« 


' 
\ ™ 
the ‘fluid’ cycle =~ 


catalytic cracking 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 














® VALVES 
© PIPE FITTINGS 


Walworth 
Steel Gate Valve 


Walworth 
lron Body Gate Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 
accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 


experience in the manufacture of quality valves and fittings. 





Your Walworth distributor will give you full information on the 


complete line of Walworth steel, iron, and bronze, and special alloy 


Walworth 


Iron Body Saddle Gate Valve valves and pipe fittings; also Walworth Lubricated Plug Valves, and 


Walseal* valves, fittings and flanges. Ask for this information today. 


*Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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for THE BAY PETROLEUM CORPORATION 


Chalmette Refinery... 


BUILT BY PROCON 


Completed within nine months, this 5600 b/d UOP Fluid Catalytic Cracking Unit 
was built by Procon for The Bay Petroleum Corporation, Chalmette (La.) refinery 
with less than 30 days’ interruption in plant operations. Shut-down time was 

minimized by fast work in converting existing equipment to use with the new cracker. 


While this new unit was still under construction, Bay Petroleum placed an order 
with Procon for a second UOP fluid cat cracker to be built at their Denver refinery. 
Such confidence is convincing evidence of Procon’s ability and facilities to handle 
any refinery or petro-chemical plant construction job. 


PROCESS CONSTRUCTION 
75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
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That Beckman pioneered modern 
gless electrode pH equipment 7 


Until Beckman pH instruments were developed, 
glass electrode pH equipment was a cumbersome, complicated 
laboratory curiosity. It was Beckman that pioneered today's 
simple, compact, highly accurate and completely dependable 
glass electrode pH equipment! 


That. Beckman pioneered virtually 
every major development in modern 
glass electrode pH equipment ? 


“~~ 

Such far-reaching advancements as the High pH 

Glass Electrode . . . the High Temperature Glass Electrode 
. the Unusually Rugged “X-9" Glass Electrode . . . as well 

as a wide range of other vitally important advancements in 
glass electrode pH instrumentation, were all pioneered by 


Beckman. Many of these advancements are still available 
exclusively in Beckman equipment! 


Thet Beckman offers the industrys 
most complete line of glass electrode 
pH instruments 7 


4 


Included in the complete Beckman line are instru- 
ments specially designed to combine the high precision and 
wide versatility necessary for advanced research, medical and 
laboratory applications . . . others that combine maximum 
simplicity bs high accuracy with complete portability for 
plant and field applications . . . still others that combine 
maximum simplicity and high accuracy with Be om 
convenience of full AC operation . . . plus completely auto 
matic pH equipment for continuous pH indication, recording 
and control on large-scale processing applications. 


modem pH advancements ) 


BECKMAN 
pH CONTROL? 


That Beckman also provides the 
i industry's most complete line of 
modem glass electrodes ? 


i 


Although glass electrode pH instruments are the 
most efficient pH eq » no glass electrode 
pH instrument is better than the versatility, accuracy and 
dependability of the electrode assemblies available for use 


with it. 





Beckman provides the industry's most complete line 
of glass electrodes for use with Beckman pH instruments—a 
type of electrode assembly to meet every industrial, research, 

ratory and field requirement! 


That there are so many money-saving 
ications for Beckman pH control 
you may be losing important 
profits unless you make @ complete 
investigation of your operations 7 


a aad 


There is pH wherever there's water, water solutions, 
moist pastes, sludges, slurries or other as 
substances. And wherever there is pH, chances are the o 
tion can be done better . . . with greater uniformity ew 
waste at lower overall cost . . . by controlling the 
pH of the various processing operations. 


HETHER you manufacture food products or treat sewage 


. make textiles or 


...do metal plating or refine crude oil.. 
process ore—in fact, no matter WHAT your field of operation . 

sf you have not yet whether Beckman H Control 
can be used to advantage in your operations — possibly is already 
BEING ssed to cut costs by your competitors — let os study your 
processes and make helpful No ig of 
course. BECKMAN INSTRUMENTS INC., SOUTH PASADENA 25, 
CALIPORNIA. Factory Service Branches: New York, Chicago, 
Los Angeles. 


be - 





on i | evtline of modern pH control — whet it le and hew it's vsed — send ter 
free booklet ‘What Every Executive Shewld Knew About pit." Ask for Bulletin 1—13! 


STRUMENTS CONTROL MODERN INDUSTRIES 


pe Meters and Electrodes — Spectreph st — Redietion Meters — Specie! Anelyticel Instruments 
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WeldELLS 


Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge . . . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line . . . in the broader scope of materials. 

Ask for up-to-the-minute facts about 
WeldELLS and Taylor Forged Steel Flanges. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Il. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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vj 
ee es .. . it’s a matter of record. Platforming has proved 


itself. You're not experimenting when you choose 
Platforming—you’re dealing with a reforming process that 
is backed by almost three years of actual commercial opera- 
tion. And of course you get the benefit of the experience of 
other refiners who have chosen Platforming.” 


It’s a matter of record that Platforming has solved many 
problems presented in various field conditions and it has 
met the complexities of a wide range of charge stocks. It’s 


rugged and adaptable. 
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It’s a matter of record that more than one refiner has met the 
demand for premium gasoline by merely increasing the 
severity of processing conditions and producing a higher 
octane Platformate . . . and that sales departments thank 
Platformed gasoline for wider markets and bigger gallonage. 


Yes, Platforming is the proved reforming process . . . proved 
and approved by the petroleum industry. /t’s a matter of 
record. 


UNIVERSAL OIL PRODUCTS COMPANY 


UP General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILI., U.S.A. 
® LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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At a petroleum refinery near an east coast community, 


the oil truck drivers complained about the hour-long turn- 


around time. They pointed to a nearby refinery where 


the cold viscous oil in storage tanks was being heated 


much quicker. 


The refinery manager checked, 
found the other refinery 

was using G-Fin Storage Tank 
Oil Heaters, and ordered them 
for his own tanks. Result .. . 
the oil was made to flow so much 
faster that truck turn-around 
time was cut from 1 hour to 
15 minutes. 





The reasons for this superior perform- 
ance of G-Fin Storage Tank Oil Heaters 
are described in a bulletin which every 
refinery executive in charge of loading 
racks and blending stations should 
have. Write for a copy, without obliga- 
tion of any kind. 
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Deluge Systems, Wet Pipe Systems, 
Dry Pipe Systems, Water Spray and 
Fog Systems, Rate-of-Rise Sprinkler 
Systems, and Foam and Carbon Diox- 
ide Extinguisher Systems. 


“UTTLE JOEY SPRINKLER” 


A serious fire, yes, but no “total loss” —thanks to the protection 
of adjacent equipment by smothering blankets of water from a 


BLAW-KNOX AUTOMATIC FOG SYSTEM 


Actuated by rate-of-rise thermostats, this system sounds an alarm 
and instantly throws a dense, quenching fog of water on the 
danger spot—either extinguishing or controlling the blaze while 
protecting adjacent equipment. 

A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire's 
toll. Your insurance savings as they accrue applied to its cost— 
provide you with the utmost in fire protection plus a good financial 
investment... Glad to consult with you and submit an estimate 
without obligation. 


BLAW-KNOX SPRINKLER DIVISION 
of BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
Offices in Principal Cities 


May, 1952—A Gulf Publishing Company Publication 














pW LH LM 


-y> » +2 





_" ~ 
hee BS: FF wer om 


“wie Yous? Eas KO? 
PS .! 


(LZ az 








andpa Never Trew a Thing Avay 


it mn the worst way. W ith this vital 


It's only human to want to hold on to 


SCRAPPY SAYS ter they ve outlived their use 


AlO DEE l hat sw hy today millions ol 

MORE SCRAP of worn-out and obsolete equip 
ment and machinery are lying for 
gotten in the country’s plants and 
factories and on farms 


lhe steel industry needs these mil 


lions of tons of dormant scrap, needs 


ETHEEHE 
O STtEL BETHLEHEM STEEI 


COMPANY, 


dormant scrap the entire steel supply 
picture would brighten up, with more 
steel for everybody. But without it, 
the steel industry cannot hope to keep 
up production at present levels 

Call in a scrap dealer now, today. 
He will buy your dormant scrap and 


Start If moving toward the steel mills. 


BETHLEHEM, PA, 


More Scrap Today...More Steel Tomorrow 
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CORROSION INHIBITING + DESALTING 
DEHYDRATING + WATER DE-OILING 
SCALE PREVENTING 
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KONTOL 


Corrosion Inhibitor is used effectively in the refinery 

to combat corrosion caused by moisture, chlorides, HCI, 
CO., H,S and organic acids. Kontol inhibits attack by 
H.S, stopping blister formation at its source. 


KONTOL con be used to control the corrosion of flow 
lines, fractionating towers, debutanizers, depropanizers, 
and stripping columns. It is also effective in the protection 
of heat exchangers, gathering systems, separators, 
scrubbers and overhead products lines. 


KONTOL does not affect the quality of refined products, 
with reference to end point, gum-formation, anti-knock 
rating, color, ash content and so on. 


KONTOL can be continuously injected into a refinery 
flow system by means of a chemical feed pump, or by 
once-g-day batch injection by means of a lubricating device. 


KONTOL provides protection against corrosion by 
adsorbing at metal surfaces as a thin, tough, impervious film 
which prevents contact by corrosive agents. It provides 
substantial protection against many kinds of refinery 
corrosion which, heretofore, have been accepted as being 


unavoidable. 


For a prompt survey of your corrosion 
problems by a Tretolite Company refinery 
engineer, write or call the 


TRETOLITE COMPANY 








Shutdowns 


Anyone engaged in the refining in- 
dustry, which works continuously around the clock, knows that shutdowns 


are expensive. 


The one thing that will help reduce these shutdowns is more care exercised 
in the selection of materials that go to make up the equipment. Every part 
must function with dependability. And what part demands more depend- 
ability than the condenser tubes? 


The condenser tubes that are recognized everywhere for their unquestioned 
dependability are Wolverine seamless, nonferrous tubes—the tubes that 
are quality controlled from ore to 


finished product. 


These condenser tubes are avail- 
able in any copper alloy that you 
may require to meet your particu- 
lar conditions. Our engineers are 
always ready to consult with you 
on the most suitable alloy to use 


in your particular application. 


WOLVERINE TUBE DIVISION 


Columet & Hecla Consolidated Copper Company 
incorror aren 


Manufacturers of seomiess, nonferrous tubing 
1431 CENTRAL AVENUE + DETROIT 9, MICHIGAN 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 


Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N.Y. AD No. C-3231 
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CHECK THESE 3 WAYS YOU CAN SAVE 
WITH THIS MULTI-PURPOSE INSTRUMENT 


Here is the most sensible idea you've ever seen 
in a recorder or controller—an instrument you 
can change as your instrument needs change, 
that you can add to, subtract from, or whose 
functions you can increase or decrease at little 
or no expense. 


Save money when you add new fune- 
tions by adding only those new 
assemblies needed. 


Save time-delays by making changes 
on the job site without returning to 


factory. 


Save money on inventory. Parts are 
interchangeable, fit all Gotham Con- 
vertible recorders. You can service 
a whole group with a minimum stock 
of basic elements. 


What you can do with the Gotham Convertible 
Depending on the chart size of the recorder (6’’, 9’’ or 12”) you can have a 1-2-3 or 4 pen recorder with 14 
pressure, temperature and time operation combinations or a recorder-controller with 38 possible pressure, 
temperature, and time combinations. 








RECORDING RECORDING 
PSYCHROMETER HYGROMETER 


incorporates the some “ A 2-pen recorder of the 


or Vi 
ated. 9" and 12" chert 
sizes. Available with veriety 











GOTHAM INSTRUMENTS 
Division ' 

Dept. 6, 233 Broadway 

New York 12, New York 
Please send me a copy of your 


0 








Keep everything under control with Gotham 
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ANOTHER 


This sphere never gets 
‘‘hot under the collar ‘’ 


Butane storage tanks such as this 
40,000 barrel capacity Hortonsphere 
have to maintain low inside temper- 
atures under complete weather 
cycling or the contents will vaporize. 
A single }4” coating of ERKOTE 3X 
Insulating Mastic reduces heat 
transfer and provides a permanent 
protective surface for this unusual 
structure. 

ERKOTE 3X is readily applied by 
spray and adheres to almost any 


ERKOTE 


TECHNICAL 
COATINGS 





type of surface. It requires no mech- 
anical means to hold it in place re- 
gardless of surface angle; it sheds 
water, and it is extremely resistant 
to chemicals and corrosive fumes. 
ERKOTE Technical Coatings— 
both Mastics and Paints—are used 
by many industries such as utilities, 
textiles, chemicals, railroads, paper 
mills and oil refineries for weather 
proofing, insulating and protecting 
against corrosion. 


FOR USE WHERE PAINTS FAIL 





We offer you impartial 
advice on your problems 
Since we manufacture both mastics 
and paints for industrial protection 
we can supply the exact surface 
coating to satisfy your requirements. 
Our engineers will be glad to help 
you with our recommendations. 


ERKOTE Products .. . 

your assurance of 
undivided responsibility 
Because we develop and produce 
our own mastics and paints and 
furnish our own trained crews to ap- 
ply and maintain ERKOTE prod- 
ucts with our own special equipment 
we assume full responsibility for the 
quality of the materials and the 
workmanship. 


Would you like to know more about 
ERKOTE Technical Coatings? We 
will be glad to send you a booklet 
describing the many uses for our 
products. 


EARL PAINT CORPORATION 
240 Genesee Street 
UTICA, NEW YORK 


ERKOTE PRODUCTS 
Cerresion Resisting Mastics, Mica Mastics, 
insulating Mastics, Vapor Seals, Troweling 
Mastics, Color Finishers, industrial Paints and 
Varnishes 
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The cat-cracker, the most important processing unit in a refinery today, is usually 
built from the ground up like a skyscraper—one or two floors at a time. But Fluor has 
developed a new time-saving technique of di ig the < parts so that they 
can be fabricated on the ground simultaneously and lifted into place, thereby making 
more efficient use of Pp ind eq Construction crews work in perfect 
coordination on a production-line basis to effect substantial savings in construction 
costs, but above all in time! 


Fluor designed and constructed the catalytic cracking unit shown here for Socony- 
Vacuum at Augusta, Kansas. It stands 268 feet high, equivalent to a 22-story building. 
Nine months and 13 days after foundation was poured, it went on stream for 15,000 
barrels a day, three months earlier than could be normally expected if built by con- 
ventional methods under similar circumstances. This airlift TCC unit processes about 
1% million barrels of oil in three months; that's why getting it into operation in 
the shortest possible time was an all-important objective. 


*Thermofor catalytic cracking writ buill for Secony Vacuum Ot! Company ot their Auguste, Kaneas refinery. 








It took 60 years 
to save three months 


on Socony’s new cat-cracker® 


First, an experimental model was built 
to scale to check basic rigging design, 
to study actual erection problems, and 
to locate the most efficient work and 
storage areas before starting work in the 
field. The unit stood 5% feet high. 


Here’s how it was done— 
from conception to 


October 26 


Reinforced concrete was used to a 
height of 100 feet for fire protection. 
While the base was being poured (Au- 
gust 21, 1950), these concrete panels 
weighing 85 tons each were being cast 
on the ground slab. 





December 22 


In spite of sub-zero weather, the 
building marathon continues. The Re 
actor weighing 100 tons is being hoisted 
100 feet into the air. It took less than 
an hour to complete this operation. The 
cracking process takes place in this unit 


January 4 

This steel section, assembled on the 
ground and weighing | 10 tons, was lifted 
160 feet and lowered into place over 
the Reactor. It supports the Hot Catalyst 
Bin. This is one of 28 major lifts varying 
in weight from 60 to 125 tons. 


March 5 


After the last steel section was set, 
the Separator Surge Drum (63 tons) is 
raised into place on top. This was the last 
lift to be made. Total height is now 268 
feet, 22 stories high, and is one of the 
tallest structures in Kansas. 


May 10 


Operation testing completed and 
ready for start up, 9 months and 13 days 
after foundation was finished. This cat- 
cracker is capable of processing 630,000 
gallons of oil every day. Fluor has four 
more similar units under way. 


‘ d is 
been building for ee 
lant construction | 
ower industries sis - 
savin 
if -— F luc few Engineers ~ Condloeechorn -. 


Wanufacturers 
contact your m C ©2521 describing ‘ 


for Bulle = d Thermofor © _. e+e THE FLUOR CORPORATION, LTD. 2500 S. ATLANTIC BLVD., LOS ANGELES 22, CALIF. 
f Fl New York, Chicago, Pittsburgh, Tulsa, Mouston, San Francisco 


Represented in the Sterling areas by: 
Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.!., England 


oe has 
0 years Fluor ' 
For . he lead 
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THIS UNIT for @ 14’ tower was furnished to Foster 

Wheeler Corporation, New York, for The Texas Com- 

pany’s refinery at Lawrenceville, Ill. It was fabricated 
from Type 410 Stainless Steel by 
Fritz W. Glitech & Sons, Inc. 


STAINLESS STEEL tray for a 15'6" I.D. tower 
is made of Type 410 Stainless Steel. 
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THIS Glitech truss-type 
bubble tray for a 66” 1.D. 
Rectified Absorber 
Tower was fabricated 


& Sons, Inc., Dallas, 
Texas. It was furnished to 
Arthur G. McKee & Company, 
Cleveland, for a Shell Oil Co. 
of Canada project. 








tower ‘Internals take advantage 


of available U-S‘S 12 Stainless Steel 


(no CMP tickets needed ) 


wo in bubble caps, trays, weirs, risers, floors, 
trusses, major beams, uptakes and downcomers, 
U-S‘S 12 (Type 410) Stainless Steel offers maximum 
corrosion resistance for your money. At the same time, 
use of this available straight-chromium grade helps 
conserve the supply of nickel-bearing Stainless Steels. 

Type 410 Stainless Steel has a long history of satis- 
factory service in these types of applications. As long 
as ten years ago, more than 500 sets of bubble caps 
and trays fabricated from Type 410 were in use and 
giving highly satisfactory service. 

One fabricator who has used Type 410 Stainless 
extensively since 1938 finds it has a life 6 to 7 times 
that of carbon steel under normal operating conditions. 

This grade of Stainless Steel has excellent resistance 


UNITED STATES STEEL COMPANY, PITTSBURGH 


- AMERICAN STEEL & WIRE DIVISION, CLEVELAND - 


to the corrosive conditions encountered in fractiona- 
tion towers. And it resists the effect of temperatures en- 
countered in this type of operation—as high as 1000°F. 

Stainless Steel’s dense, smooth surface prevents cok- 
ing and fouling, thus permitting longer runs with less 
down time for cleaning. Its strength and toughness 
mean less breakage and less wasted tray area. Because 
of its high corrosion resistance and its formability, 
thinner sections can be used and one-piece bubble 
caps, risers, etc. can be made. Together, this makes 
possible longer life and lighter weight units. 

U-S'S 12 Stainless Steel—a service-tested material 
—will give you unmatched performance in these in- 
ternal parts. Specify it to your fabricator; he needs 
no CMP tickets for any form of this material. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 





HATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S-S STAINLESS STEEL 


WIRE - SPECIAL SECTIONS 





SHEETS - STRIP - PLATES - * PIPE - TUBES - 
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for twice the usual service with Airco Hardfacing Alloys 


Tool joint killers: Increased drilling depths — And of extra importance: Not only is wear 


higher penetration rates—faster rotating speeds 
these are the factors that add dollars to drill- 


ing and maintenance costs. 


Unless — Airco Hardfacing Alloys are 
given the job of holding expenses to a mini- 


mum. For with these shock and abrasion-resis- 


greatly reduced but correct box end diameters 


are maintained. 


If you're being faced today with tool joint 
problems, there’s an Airco representative near 
you who can help. Just write or phone your 


local office for the information you need. 
=— 


tant alloys you may double your tool joint life— 


even under the toughest drilling conditions. 


= —S 
AT THE FRONTIERS OF PROGRESS YOU'LL FIND = os 
Senay 


— 


A Division of Air Reduction Company, Incorporated 


) Air RepucTION MAGNOLIA COMPANY 


DEALERS 
AND OFFICES IN 
PRINCIPAL CITIES 


Beaumont + Corpus Christi + Dallas + El Paso + Fort Worth + Hobbs 
Houston * Oklahoma City * San Antonio + Shreveport * Tulsa + Wichita Falls 


Arc Welders, Electrodes and Accessories 
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SO. up the stack.... 


.wastes a 
Well tie] 0) (-Mxel tl ga: 
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duc silldhc el in'e 
rfit, i ip by-prodacx sulfur dioxide in 
_ ‘ fity and strength from your chemical or 
Sara — The Chemico process, dia- 
‘gtammed above, or modified to suit specific con- 
ditions, provides a practical, efficient method for 
converting SO, into clean sulfuric acid. Chemico will 
_ design and construct the complete plant . . . deliver 
it in smooth-running operation on a performence- 
guaranteed basis. For specific recc dations, 
write us describing your problem fully. 
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A UNIT OF AMERICAN CYANAMID COMPANY 


<aeyneeeed AVENUE, NEW YORK 22, N. Y. 
CABLES : CHEMICONST, NEW YORK 
om REPRESENTATIVE [N EUROPE—CYANAMID PRODUCTS LTD., LONDON 
TECH NIC r " IN SOUTHERN AFRICA—SOUTH APRICA CYANAMID (PTY) LTD., JOHANNESBURG 
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Wha?i’s the best 
block insulation for 
I900F? 





SUPEREX ... 
with the proved record 


in refinery service! 








The most widely used 
high temperature block insulation 
for over a quarter century... 





SUPEREX® high temperature block in- 
sulation has long been industry's No. 1 
choice for service temperatures up to 
LOOOF. It provides major economies . . . 
reduces fuel costs, cuts heat losses, keeps 
maintenance expense down, costs less 
to install and has long service life. 


Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1 900F with 
negligible shrinkage 


Superex has been used with outstand- 
ing success in all types of ovens, station- 
ary and marine boilers, auxiliary power 
plant equipment, stills, reactor chambers, 
regenerators, high temperature mains, 
heaters, flues, stacks, and other types of 
high temperature equipment. 





Superex has all these 
important edvantages... 


Lew thermal conductivity — Exceptionally 
high heat resistance (1900F) combined 
with excellent insulating value. 


Light weight — Approximately 2 lb per sq 
ft per in. thickness. 


Great physical strength — Approximately 6 
tons pressure per sq ft are required to 
compress Superex ‘+ in. 


. efficient service life—Superex main- 
tains high insulating value indefinitely — 
will not disintegrate in the service for 
which it is recommended. 


Fast, easy application —Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces. 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 


For complete information about Superex 
block insulation, write for Brochure 





—j 4! 


IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 


. Spec 
thicknesses between those shown are aise aveileble. 





Johns-Manville felt INSULATIONS 
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TO OPEN or CLOSE SINGLE 
SEATED VALVES UNDER HIGH 
PRESSURE DROP CONDITIONS 


Fisher Type 5700-458 “AMT” pressure bal- 
anced diaphragm motor valve will actuate 
large single-seated valves for tight shut-off 
on high pressure drops. It features full pnev- 
matic performance — no springs, no levers or 
weights. Double diaphragm avoids backlash 


effects probable with single diaphragm con- DIAPH RAGM MOTOR VALVES 


struction. Develops up to 5,000 Ibs. stem 


thrust with 30 Ibs. air supply. Designed for FOR HEAVY DUTY SERVICE 


fast stroke action. Fully strokes inner valves 


in 13 seconds. « AMT “Answer Me Twice”. In action, pressure added 
WRITE TODAY FOR BULLETIN E-5700 te one diaphrogm, subtracted from omer. 


FISHER GOVERNOR COMPANY Marshalltown, lowa 
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Aww: GROUND petroleum storage and transfer tanks never suf- 
fer from stresses, aches or strains when equipped with the new Shand & 
Jurs poppet type breather valve. It provides tremendously increased flow 
capacities within the range of normal pressure settings and overpressure 
allowances, and this $&J poppet type breather valve will deliver the 


acme of performance under all weather and operating conditions 


Check these quality features that make the S&J poppet type breather 
valve, Fig. ST-6949, the prescription for storage and transfer tank health: 
valve pallets automatically drain all condensation away from their seats; 
molded thermosetting phenolic pallets and stainless steel pallet guides 
offer maximum resistance to corrosion; completely screened valve open- 
ings keep windblown particles, insects, rain, sleet and snow from hinder- 
ing operation; quick removable pressure and vacuum hoods for easy in- 


spection or what little maintenance is necessary 
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WHEN YOU 
Standardize on Nordstrom Valves 


You Standardize on Dependability 


Whatever the service, whatever the size of the line, write Nordstrom 
valves into your standards. That way, you can make your first 
valve installation in any spot 

a permanent one. 


Rockwell 


Another e Product 


BRICANT EA 


Built 
Nordstrom Valves 


TO KEEP JPKEEP 


Coeeeeeeeeeoeceees 





A *150 Valve 
with a 


+5 000,000 
Job 


Somewhere in almost every 
plant, somewhere in almost 
every line of flow, there is a 
key vaive—a valve that must 
operate in an emergency. 


Often one small valve that 
costs only a few dollars pro- 
tects plant investment running 
into millions and human life 
beyond price. 

Take the case of the valve 
shown here. This is the control 
valve which actuates the 
cylinder controlled Nordstrom 
valves in case of emergency, 
and divorces the compressor 
station from the main line. It 
closes the inlet and outlet of 
the station and opens the main 
line valve. 

Most often a key valve like 
this will be a Nordstrom. Be- 
cause Nordstroms perform so 
well in key spots . . . because 
any piping system is only as 
good as the valves that control 
it, naturally Nordstrom valves 
have been specified for thou- 
sands of petroleum, gas, chem- 
ical and general industrial 
services. 

The Nordstrom record of de- 

: pendability and low cost is the 
Rockwell : Built best recommendation youcould 
: ask. Rockwell Manufacturing 

Company, 400 N. Lexington 


Another Product Nordstrom Valves Ave., Pittsburgh 8, Pa. 
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Rock Island Refinery 


from Crudes 


Left: Erection view of the 
fluid catalytic cracker at 
the Rock Island Refining 
Corporation's Zionsville, 
Indiana refinery. 


When Rock Island Refining Corporation modernized 
their Zionsville, Indiana refinery. they naturally installed 
efficient, high capacity equipment . . . equipment that 
would help them produce the highest practical yields from 
every barrel of crude oil. 

The new U.O.P. fluid catalytic cracking unit shown at 
the right was chosen because it embodies many of the most 
recent operating techniques It has a rated capacity ot 
5.000-bbls. per day, and replaces a thermal cracker 
reformer which was converted to crude distillation service 
Fabrication and partial erection of many i com- 
prising the fluid catalytic cracking unit—the 8-ft. by 79-ft 
6-in. crude unit fractionator, the 6-ft. 6-in. by ry 4 8-in 
main cat cracker fractionator, two 11-ft. 6-in. by 40-ft 
catalyst hoppers, and the reactor generator—was done by 
the Chicago Bridge and Iron Company. In addition, we 
also supplied the refinery with two processing towers, a 
group of cone roof tanks, a Horton Vaporsphere, a debuta- 
nizer relief drum, and a water settling tank. 





Our ability to fabricate and erect almost every type of 
storage tank or refinery tower for the oil and gas industry 
is proved by thousands of installations throughout the 
world. Write our nearest office the next time you require 
these special types of steel structures. 


CHICAGO BRIDGE & IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2146 Healey Building Detroit 26 1520 Lefayette Building Philadelphia 3. 1608—1700 bs a Street Building 
Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building Son Francisco 4 1551—200 Bush Street 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Life Building Secttle 1 1331 Henry Building 
Chicago 4 2463 McCormick Building Los Angeles 17. 1534 General Petroleum Building Tulsa 3 1626 Hunt Building 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Washington 6, D. C 1128 Cofritz Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de lo Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canado 

Compagnia Tecnia Industrie Petroli, Rome, italy idge 4 Engineeri Company, Limited, Motherwell, Scotiond 
Constructions Metalliques de Provence, Aries-sur-Rhone, France ington, England 

Chicago Bridge & tron Company, Ltd., Apartado 1348, Coracas, Venezuela Compr Amstel, Amsterdam (C) Netherlands 

Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, in 1945/9704. “C, Rie de Janeiro, Brazil 


Vay, 1952—A Gulf Publishing Company Publication 








What are Milton Roy Motor- 
Driven Controlled Volume 
Pumps? What materials do they 
pump? How and where are they 
used? What different designs and 
models are available ? 


The answers to these questions 
and many more can be found in 
Bulletin No. 251. This illustrated, 
24-page, 2-color bulletin is full of 
important details. Here is a pre- 
view of some of the subjects 
which are discussed: 


@ a description of various Milton 
Roy Motor-Driven Controlled 
Volume Pumps—the Sim>lex, 
Duplex, Constametric, “Titronic,” 
and “miniPump.” 


Sngencei 


® an explanation of the exclusive 
Milton Roy Liquid End Step- Valve 
design. This information is useful 
because it describes the “how” 
and “why” of this unique non- 
clogging, self-cleaning liquid end. 
© a description of pump capacity 
regulation by plunger stroke adjust- 
ment, including screw adjustment, 
micro adjustment, motorized 
micro adjustment. 

e details on pump capacity regu- 
lation by plunger speed adjust- 
ment, including speedranger 
adjustment, ‘““Thymotrol” adjust- 
ment, Link Belt P.I.V. adjustment. 


OTE vor 








slete 


information 
These 
Pages 


e data on where Milton Roy 
Motor-Driven Controlled Volume 
Pumps can be used. 


®@ capacity-pressure selection 
tables are included. 


If your operations call for pump- 
ing liquids in accurately measured 
volume in amounts as low as 3 
milliliters per hour or as high as 
50 gallons per minute, we're sure 
Bulletin No. 251 will be of value 
to you. For your free copy, write 
the Milton Roy representative 
listed in your local classified tele- 
phone directory. Or, write 
directly to us. 


1315 EAST MERMAID LANE, PHILADELPHIA 18, PA. 
CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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G traps help uncover 


hidden 
Steam treasure 


| 
TRY A TRAP—FREE! I 
‘= 


\s 





The facts are these: 


A large southern chemical company 
about a year ago was up to capacity on 
their boilers. New process units 

were being added, requiring more steam— 
a new boiler seemed inevitable. 


About that time they began replacing their old-type e 
traps and bleed-off valves with Yarway Impulse Steam Traps and 
Strainers. Today, even with the new process units added, bad 
their daily steam consumption is nearly 100,000 lbs less than a year ago— 
the superintendent gives Yarway Impulse Traps credit for the saving. 





Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.'s at top temperature into your product or process... 
to get equipment hotter sooner and keep it hot! 


. 
Yarway’s have ll other advantages, too—such as sma/l size, + 
low maintenance, low cost, and availability from . 
over 200 Industrial Distributors. 
Write for Bulletin T-1740. Or for steam trap 
advice, call on your nearby Yarway 
service engineer. 


YARNALL-WARING COMPANY 


128 Mermaid Avenue, Philadelphia 18, Pa. the steam trap designed 
with more production in mind 
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PSC tubes are furnished in polymerization and other processes, in any of the 
any diameter up to 60”; like- complete range of stainless and heat-resisting steels. 
wise in any alloy whatsoever. Tubes for heat exchangers, py- WALL MIN'M 

This unlimited range of PSC rometer protection, acid resist- THICKNESS 0. D. 

welded alloy tubes accounts ance, etc. In any wall thickness phe ches hia aa 
for their wide application in up to 3/8; temperatures to 3/16”... . 1.900” 
meeting the unlimited variety of heat, corrosion 2200°; butt-welded to make PB xj het bes 
and oxidation conditions experienced in refineries. any required length. We also 3/8”... 10.750 


» offer a wealth of experience in the precision fabrica- 
ANY SHAPE or DIAMETER UP TO 60 tion of tubing assemblies to your designs. Write as to 
PSC welded alloy tubes are in use in every important your needs, or for address 
refining area. They are furnished for catalytic, of your PSC representative. 


>> 
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EQUIPMENT Is 
“ALLOY RIGHT” 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE. PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES x i 


Petroleum Refiner 
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8 cower we - seers — 


Built at Sun Ship, on the Delaware, these 
debydrating towers now serve Western 
homes and industries. 


Pioneers in prairie schooners blazed a courageous trail “across the 
wide Missouri...” and across the entire continent...in their 


search for new opportunity. 


The industrial services of modern America have followed in that trail. 


Thriving farms, towns and cities mark sites where pioneers found 





only hardship. .. because American industry is truly “All-American.” 


Today, a// America shares the benefits of a// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources . . . and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 
mankind’s comfort and progress. 


Swe 


SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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NON-LUBRICATED 


saccc: » Gi) LIFT-PLUG VALVES 


and seats plugs 
in “4 turn of oper 
ating lever 


The costly refining and blending processes re- 
quired to produce aviation gasoline may be partially 
nullified by greases which wash out of lubricated 
valves and stop cocks. This source of product con- 
tamination may be effectively eliminated through the 
use of Cameron NON-LUBRICATED Lift-Plug Valves 
These remarkable valves operate easily and effect a 
positive closure without the aid of lubricants. 

Aviation gasoline is one of a number of difficult 
industrial services where these remarkable valves 
have turned in an outstanding performance. They 
may hold the answer to your valve problems, too. 

Sugereia, cenew * Send today for literature. 


able et 
easily changed without remov- 
ing valve from line 


% © BOR 12392 ° HOUSTON, TEXAS 


sh Oil Field Equipmenr Co. Ltd, ot OS St. James’: London e owe. 
“nT Lone beach y + ~ Cameron tron Works of Canada, Ltd., 9860-88th Ave., Suite 5, Anedy m— 


SELLING THROUGH SUPPLY STORES 





Export Office. 74 Trinity Place New York. N. Y 
@ Calitornia: Cameron tron Works of Cotitorma, Box 267, Long 






























WHAT DO YOU WANT TO PURIFY? 


There’s an Attapulgus or Porocel adsorbent to fit your process 





technique for removing odors, colors, tastes, moisture, acids, sulfur, 






fluorides and unsaturates from process liquids or gases. Materials 





treated in principal applications are: motor oils and other lubricat- 






ing, specialty, and technical oils; petrolatums and waxes; aviation 





and motor gasoline stocks; kerosene; diesel and heating oils. 






DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in copper sweeten- 
ing processes. 








WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 





inquiries are invited. 


TTAPULGU Cen” > POROCEL orreratc” 


Dept. W, 210 West Washington Squere, Philedeiphia 5, Pa. 





De 
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The BS&B Model VVFA is a compact valve assembly that 
gives you many advantages. Its patented cantilever type 
arrangement of a synthetic rubber gasket eliminates metal- 
to-metal seating and provides a tight seal that increases in 
tightness until the pressure rises to the dead weight setting 
COMBINATION of the bonnet, thus assuring continued positive reseating. 
This gives you high vapor conservation and greater economy 


VENT VALVE in operation. The arrester bank is housed in the valve body. 
Snuffing action is automatic. The arrester bank can be re- 

moved for cleaning or replacement without taking the valve 

FLAME ARRESTER out of service since the valve bonnet does not have to be re- 
moved. The cantilever type gasket can also be easily removed 


from the bonnet. 





MATERIAL SPECIFICATIONS 


(——— 
Bonnet: cast aluminum uL 
; A 
Body: cast iron ¥ 
Retaining ring: cast 7* 
aluminum 
Vacuum ring: steel 
Plug: synthetic rubber 
Arrester bank: rolled corru- 
gated aluminum 
Flange: 125# A.S.A. standard 


Sizes: 2, 3, 4 and 6-inch sizes 
available 

Vacuum Setting: 0.5 oz. to 2 oz. 

Pressure Setting: 0.5 oz. minimum: 
16 oz. maximum all sizes 


Note fvadable im other materials of constri 


TION DATA MODEL VVFA Valve seat (2) is sealed by rub- 
ber gasket (3), vacuum ring (6) and internal pressure. As internal 
ie 4 pressure approaches valve setting, patented cantilever type plug is dis- 
er engaged from valve seat and bonnet (1) rises. Under vacuum condi- 
BSeB Vent Valve Model VVH tions, atmospheric pressure is imposed to underneath side of plug. This 
permits “inbreathing” when pressure approaches 0.5 oz. setting of 
Contains all features of vaccum ring. A web-type support (4) holds plug in place. The valve 
Model VVFA with excep- also includes retaining ring spring (5), bumper spring (7), hinge (8) 
tion of arrester bank, Can ’ amma tus é 
and arrester bank (9) 
be used as a secondary 
relief valve with higher 
setting. Also as primary T uM fact ‘ ‘ 

- , Ask r tank Manutacturer tor 65&! Valve yy 
relief valve on non-flam- Ask You ‘ ; R ves on You 
mable materials. The 
ier , VVH cw i BS&B Combination Vent Valve-Flame Arrester installed on your equip- 
con on a — hola ment. Our engineers will work with your fabricators to meet your par- 
thus saving an ad- 
—_ tank open- 
ing. Material spec- ' 
fe ENGINEERING STUDY OF YOUR REQUIREMENTS 


ifications are the . ; 
same as Model . —— You are not obligated in any way when a BS&B engineer makes an 
VVFA. 


analysis of your properties. Perhaps his recommendations will show 


Equipment! To get greater economy of operation, ask to have the 


ticular requirements 


you how to get more efficient, economical, safe operation 


NOW AVAILABLE Bulletin No. 601, which 
gives complete information on this equipment. 
Write for your copy today. 
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+ EXCERPTS FROM THE R-S Book OF EXPERIENCE ° 


WATER SERVICE—No. 
h 125-pound cost iro 
8 shafts, bronze 
bushings and 
pound drip tight shut-off. 


We 


EMERGENCY Olt SERVICE—No. 


628—solenoid trip valve. Should P 

the solenoid function, the latch is ed 4 a & VA LV if 
tripped which causes the counter- <= 

weight to open oF close the valve 


Sy poi. Avellabe in eny metal Control and Shut Off 


or alloy and in verious sizes for 
emergency shut-off or vent for air, 


em ne we =\5\ Practically Any Material 


The beveled vane seats firmly at 4 12° angle and is closed 
from a fully opeo position through 772° of arc by either manual 
or automatic operation. A metal-to-metal seat gives satisfactory 
commercial shut-off. When required, Monel or stainless steel 
can be welded to the vane periphery and a babbitted seat used 
‘ — in the valve body. Drip tight or bubble tight closure can be 


obtained with a rubber seat. 
Ne. 826—6-inch 125-pound R-S Power controlled prime movers delivering the necessary foot 
my metal valve used on small ounds of torque open OF close these self-cleaning valves at any 
turbine generator. Equipped with desired speed from one second to eight minutes according to 
18—8 shafts, hastelloy bushings. requirements. Pressures range from 2 to 2500 psig and temper- 
finned lubricated stuffing Box on atures from minus 300° F. to plus 2000° F. 
solenoid trip mechanism. ° a ° eas P 

Such simplicity of design, adaptability and operating ease are 


the reasons why R-S Valves can be installed to control and shut 
off the volume and pressure of any material that flows of is 
forced through 4 pipe- 
Obtain full details from your R-S representative. 
R-S PRODUCTS CORPORATION 





SEMI-SOLID SERVICE including abrasive and corrosive materials. 














700° F. EXHAUST GAS SERVICE— 








4600 Germantown Avenue, Philadelphia 44, Pa. 
STEAM SERVICE—No. 677 —1500- An S. Morgan Smith Company Subsidiary 

pound welding end steel valve for 
superheated steam—A. S. M. é. 
Standords. 





DISTRICT OFFICES IN PRINCIPAL CITIES 
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LOW RESISTANCE 











to FLOW 











Minimum resistance to flow . . . that is 
the feature of Midwest Welding Fittings 
we call to your attention with this photo- 
graphic fantasy. Other superior qualities 
that result from our unique manufactur- 
ing methods are dimensional accuracy 
and uniformity .. . true circular cross- 
section, controlled wall thickness, and 
accurate radius, included arc and ton- 
gents. The consequent benefits are a 
saving in welding time and a better 


piping system. 


MIDWEST ASA 
“LONG TANGENT” STANDARD 
Same radius as ASA t Dimensions conform to applicable 
f size range of American Standard for 
‘ Butt-Welding Fittings, ASA 816.9 
welding time ts Toleranc much less than allow 
ASA. Sizes t ie. Sizes to 26” 


PIPING & SUPPLY CO., Inc. 

















SHORT 
RADIUS 


Recommended where space limita 
tions do not permit use of “Long 
Tangent” or ASA Elbows. Sizes 
to 30”. 





MIDWEST 
REDUCING 


Takes the place of a straight size 
elbow and a reducer. Eliminates one 
weld, reduces pressure drop, easier 
to insulate. Sizes to 12”, reductions 
to half size 














In the criticol Cigor Conditioning Room of D. W. G. Cigor Corporation, 
Lima, O. (home of such famous cigers as 8. G. DUN, EL VERSO, and 
SAN FELICE), wolls are 4%" “Century” APAC. This asbestos-cement structural 
board is also used in the Cigar Machine Room and Tobacco Conditioning Tunnel. 


These walls of Century” APAC are 


an added safeguard where temperature and 


humidity must be accurately controlled,” 


says J. P. Weller, Master Mechanic — 


No nurse in an infants’ ward ever guarded her charges more 

g 
jealously than D. W. G. Cigar Corporation watches over the 
thousands of quality cigars they turn out every day 


So when J. P. Weller, D. W. G.’s Master Mechanic, chooses 
“Century” APAC for the walls of the important Cigar Condi- 





tioning Room, you can take his word that APAC is an ideal mate- 
rial where temperature and humidity are accurately controlled. 


And because APAC is made of mineral asbestos and portland 
cement, you know fire can’t burn it water can't soak it and 


termites can't eat it 


You'll find this asbestos-cement structural board gives you as low 
a first cost and maintenance expense (never needs painting!) as 
any comparable material you can use for interior or exterior 
walls ceilings partitions and linings. 


It goes on fast, too—big sheets (standard 4’ x 8’) can be cut or 
drilled and fastened easily with screws or ring-fettered nails. 
Write us for details about “Century”” APAC and name of 


your nearest distributor 
Nature made 4 : 
Asbestos , 
Keene, le KEASBEY & MATTISON 
has made it 


serve mankind 
since 1873 


COMPANY * AMBLER © PENNSYLVANIA 


Vay, 1952—A Gulf Publishing Company Publication 





You don’t owe us a cent 
unless it does the job RIGHT! 


When you buy mixers, don’t guess. Be 
sure. Call your LIGHTNIN representa- 
tive today. Or write us for information 
on any fluid agitation problem. 


You're doubly protected—doubly sure—when you choose LIGHTNIN 
Mixers. Every LIGHTNIN Mixer is guaranteed two ways! 

© guaranteed against mechanical failure 

° guaranteed to do the job for which it is recommended 
In refineries, lube oil plants and tank farms throughout the country, 
LIGHTNIN Mixers are doing hundreds of mixing jobs faster, better, at 


lowest cost. Applications include 


specify 


gasoline blending, ethylizing 
sediment control 

mixing drilling muds 

lube oil blending 

mixing charging stocks 
caustic and doctor treating 


feed water treating 

asphalt production 

preparing specialties 

acid and solvent contacting 
liming re-run stocks 
suspending clay, lime, filter aid 


“Liohtain Mixers 


and be sure! 








fPEeeeee2eeenes soaoneeq 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Blvd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Lid. Toronto 
Please send me the literature checked: 
() 8-76 Side Entering Mixers ] B-101 Condensed Catalog 
© 8-78 Top Entering Mixers showing eomplete line 
(propeller type) C) 8-102 Top Entering Mixers 
C) 8-75 Portable Mixers (turbine and paddle type) 
(electric and air driven) } DH-50 Laboratory Mixers 


EVERY UGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 
ba 


Nome 
Title 
Company 
Address 
City 


& 
PORTABLE 
VY to 3 HP 





SIDE ENTERING 
1 to 25 HP 


TOP ENTERING 
‘4 to 500 HP 
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ONE OF THE most outstanding 

technical programs on petroleum 
Refining Issue refining has just ended at the 17th 

mid-year meeting of the Division 
of Refining of the American Petroleum Institute in 
San Francisco, May 12-15. 

Ten group technical sessions and an open dinner 
meeting were included on the four-day program. 
Among the subjects covered were analytical research, 
corrosion, industrial communications, automotive 
fuels, production and recovery of aromatics, and 
atmospheric pollution. 

It is the feeling of the editors that the papers pre- 
sented at this meeting have set a new high in technical 
calibre. Therefore we have designated this the API 
Refining Issue of PETROLEUM REFINER, herein pub 
lishing a selection from the papers presented at the 
meeting. Although it was our desire to publish the 
“cream of the crop,” the actual selection of the limited 
number which space allows was exceedingly difficult 
because there were so many we wished to include. 

Starting on page 97 appears six of the API papers, 
including three on the production and purification of 
aromatics, two on catalytic reforming, and one on 
corrosion. As a service to our readers, all but the first 
ire published in their entirety 


SPEAKING ON industry’s most 
serious problem today, John S. Cole 
man, president, Burroughs Adding 
Machine Company, defined the prob 
lem of labor-management relations and threw this 
challenge to members of the Western Petroleum 
Refiners Association in its annual meeting at San 
Antonio 

“The development of mass production has given us 
the benefit of greatly increased output. Upon this new 
system of organization is built the American standard 
of living. The assembly line, the conveyor belt, the 


Here’s the 


Challenge 


typing pool or a large accounting machine installation 
all are alike in substance. They are all means of 


iT 


ANGUTA 
“UHM 


» ©8 ssee 


? 


Mh 
) a 
ow 


organizing large numbers of people in a common 
task. But it is not clear that mass production makes 
it difficult for the individual to see what that common 
task is? With the displacement of the hand tool by 
the assembly line, work has, in wide areas become 
strictly repetitive, initiative has been eliminated, and 
the significance of the job lost. The musician in an 
orchestra shares with the conductor an understanding 
of the whole symphony. But the man at the screw 
machine is often too far away to see unaided the 
planning and purpose which makes his job important 
to the organization. 

“Insofar as industry exists for man and not man 
for industry, it must satisfy to a reasonable extent 
his fundamental needs. After what I have said about 
the nature of work, we can all agree that it is im 
mensely difficult to provide the conditions for in 
dividual satisfaction. But that is the more reason 
why we should give it our close attention. Frustra 
tion and boredom are dangerous states of mind. On 
the surface listless and inert, these attitudes conceal 
emotional stresses that are the source of riot and 
violence. And they are, let me add, more widespread 
than we might care to admit. If then our society is to 
enjoy stability and in any real sense, freedom, the 
individual must find significance at the desk or the 
bench. He must find meaning in the organization of 
which he is a part. And no state with universal educa 
tion and suffrage can expect him to tolerate a system 
which denies it.” 





Top of -Paae Photo—Engqineer opens a valve in North Cowden, Te xvas gasoline plant of Stanolind Oil and Gas (Company 
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DU PONT 
OFFERS 
NEW DATA... 


Stability of 
esent-Day Casolines 


ON THE DETERMINATION OF 
GASOLINE STORAGE STABILITY 


DO ACCELERATED TESTS accurately measure the 
stability of modern catalytic-cracked gasolines when 
subjected to long-time storage? 

There has been a growing feeling among refiners 
that induction period tests do not give as satisfactory 
results when applied to present-day gasolines as they 
did with earlier fuels. To evaluate the significance of ac- 
celerated tests, the Du Pont Petroleum Laboratory re- 


cently made a comprehensive study of the problem. 


THE RESULTS of this work indicate that tests con- 
ducted at different temperatures do not necessarily cor- 
relate with each other. This lack of correlation appears 
to be due to differences in temperature sensitivity of the 
gasolines tested. But it is possible to develop a correla- 
tion for a specific stock provided the types of additives 


are not changed 


The tests also indicate that Du Pont Metal Deactiva- 
tor provides much greater storage stability than is pre- 
dicted from accelerated tests . . . and that the relative 
effectiveness of gasoline antioxidants in storage cannot 


be accurately predicted by these tests. 

COMPLETE DATA from the Petroleum Laboratory’s 
tests are available to refiners in a paper entitled “Sta- 
bility of Present-Day Gasolines.” For your copy, con- 
tact the nearest Du Pont Petroleum Chemicals Division 
district office. 


16 us vat oF 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 
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i WITH THE NATION just enter- 
Supplies and ing the heavy gasoline consumption 
The Strike season, the refining industry had on 
hand the greatest amount of gasoline 
it had ever accumulated. That was indeed fortunate, 
for coincident with the motoring season's advent came 
shutdown of from 40 to 50 percent of the nation’s 
refining capacity, and if the shutdown should prove 
to be prolonged those supplies will be sorely needed. 

Before labor difficulties beset a large part of the 
U. S. refining industry the refined product supply 
picture was not altogether a happy one. While gasoline 
stocks had been pushed to all-time peaks, supplies of 
the fuel oils were not too far out in front of inven- 
tories of a year earlier. And current stocks were the 
leavings from the comparatively mild weather of last 
winter. Some increase in fuel oil demand is expected 
and with a severe winter the need would be consider- 
ably higher. 

It was believed that if increased requirements of 
next winter are to be met, refiners will have to manu- 
facture substantially larger quantities of heating oils 
in the next six months than ever before. That, of 
course, would call for stepped-up refining rates and 
readjustment of product yields. Processing more crude 
would also result in increased output of gasoline, and 
supplies of that product were not showing signs of 
shortness, in fact, there was some danger of their 
becoming excessive. 

That was somewhat the pre-strike picture. Now it 
appears that the gasoline supply situation will certainly 
be changed by the curtailment of refining operations. 
A short lay-off would knock off the top of gasoline 
stocks and not cause serious damage unless the strike 
becomes drawn out, but outlook is not so bright for 
the fuel oils. Because, even a short lay-off means just 
that much loss to fuel oil supplies that were, even 
under more normal circumstances, probably going to 
see touch-and-go conditions 


PETROLEUM refiners will be per- 
More TEL mitted to use 7 percent more auto 
Available ™°tive tetraethyl lead fluid in the 

12 months which began March 1 
than their authorized consumption during the pre 
vious 12 months. Relaxation of the restrictions on 
use of TEL was accomplished through amendment 
and extension for another year of Petroleum Ad 
ministration for Defense Order No. 1 which would 
have expired at the end of February. 

In computing the permitted 7 percent increase 
Deputy Petroleum Administrator Bruce K. Brown 
said the 1951 allocations under the restrictive order 
will be considered as the base and to this will 
be added all hardship grants made during the 
period of March 1, 1951, to February 29, 1952. 
These hardship grants were readjustments per- 
mitted in cases where refineries had been shut 
down during part of 1950, where motor gasoline 
production had to be abnormally increased, or 
where for some reason the base period use of TEL 
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did not fairly reflect a refiner’s need for the fluid. 
Excluded from 1951 authorized use for deter- 
mining the base allocation for the current 12 month 
period will be special grants made by PAD for 
extraordinary demands that are not expected to 
occur again, such as the grants made some refiners 
for production of military automotive gasoline. 

The relaxed order was made possible by the in- 
creased supplies of metallic lead and other raw 
materials used in manufacture of TEL which made 
possible a boost in output of the fluid. PAD Order 
No. 1 was originally issued to conserve TEL and 
to help build a reserve supply against possible 
emergencies. It restricted refiners who had used 
more than one million pounds of TEL in 1950 to a 
base allotment of one million pounds plus 80 per- 
cent of their 1950 consumption in excess of the 
base. Those that used less than the base amount 
in 1950 were allowed their full 1950 consumption. 

AN ESTIMATED 60 per- 
Looking To Future cent of the potential #2 
For Management agerial talent of engineers 

is being lost to industry 
today, due to poor communications between engi- 
neers and the top management of industry. This 
was disclosed in a nationwide survey of 350 indus- 
trial companies employing some 50,000 engineers. 
Conducted by the National Society of Professional 
Engineers, the survey showed that 99 percent of 
the firms have engineers in top executive positions 
and 92 percent look to their engineers for future 
leaders. 

Only 34 percent of the companies have any 
planned program of information and indoctrination 
to prepare engineers for future management leader- 
ship. This lack of adequate communications be- 
tween company managements and their engineers 
is depriving industry of at least 60 percent of the 
potential managerial talent possessed by their 
engineers. 

Following up the survey with an improvement 
formula, the society suggests the preparation of 
an “engineering audit” which individual companies 
can apply to determine how effective are particular 
communications with their engineers. The audit 
is recommended as a first step so management will 
have a guide on what engineers want to know 
about their company and how management can 
tell its story most effectively. The audit will find 
the basis for a communications policy which can 
use a variety of communications techniques 

The next step of the formula is a plan for the 
review and test for effectiveness of communica- 
tions methods and media, using the audit findings 
as a guide. The third step suggested by the report 
is the designation of a single top management 
man to be responsible for effective engineering- 
management communications. It is suggested that 
the top engineering executive should have this 
responsibility because he has the greatest stake 
in the improved productivity of his engineers. 























INSTRUMENTATION 


is patterned to the exact require- 
ments of individuval plants and ’ 
processes is the result of engi- § 
neering and application know-how 
with one responsibility from sens- | 


ing elements to control valves is 5 
backed by a nationwide field engi- 
neering and service organization. | 

















with the help of 


Brown Advanced Instrumentation 


Tovay’s tremendously increased demand for syn- 
thetic resins and rubbers is being met by greatly 
accelerated production of vinyl type and other 
polymers. Keeping pace with this gigantic effort is 
the production of Plexiglas at the modern Rohm & 
Haas plant at Bristol, Pa. 

Control of every significant step in this polymer- 
ization process is synchronized by efficient, co- 
ordinated Brown Instrumentation. From a cen- 
trally located panelboard, these instruments insure 
precise regulation of even the most complex 
exothermic reactions, where process variables must 
stay within stringent limits. 

When choosing recording and controlling instru- 
ments for your vinyl polymerization process, or 


any polymerization process, consider first: 


@ Brown Creative Instrumentation—the know-how 
developed through many years of application ex- 
perience in the industry. 

@ The completeness of Brown equipment—encom- 
passing sensing elements, recorders, controllers, 
panelboards (both conventional and graphic), 
valves and accessories. 

For a detailed discussion of control requirements of 

your process, call in our local engineering repre- 

sentative .. . he is as near as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., 

Industrial Division, 4498 Wayne Avenue, Phila- 

delphia 44, Penna. 





Honeywell 
© Important Reference Data Fit iw Cotto, 


Write today for Composite Catalog 5000. 








...t0 the ELLIOTT 
@UTDOOR SPLASHPROOF MOTOR! 


@ Howling blizzard, sleet, tropical deluge, 
fog, salt spray, dust-storm—none of them 
have anything to say to this tailored-to-the- 
job Elliott ‘“Fabri-Steel” squirrel-cage induc- 
tion motor, shown in the photo above driving 
a pump for an important northeastern oil 
refinery. This motor saves three ways—(1) 
makes housing unnecessary —(2) makes spe- 
cial vented foundation unnecessary, needing 
only a simple slab— (3) makes awkward pip- 
ing layout unnecessary, since you can put it 





Top picture: Elliott 250 hp. outdoor motor driving ‘ ; 
pump in a refinery, exposed to the battering winter just where you want it, regardless of cover. 
, . popes ‘ 
ae across three thousand miles of the Built in third frame above NEMA and 
Just above: Another view of the installation, showing larger. The Outdoor Motor Bulletin, PB- 
also, at left, a smaller Elliott Crocker-Wheeler motor. 7000-3, gives full data. On request. 


ELLIOTT Company 


Ridgway Division Plents ot: JEANNETTE, PA. « RIDGWAY, PA. 
AMPERE, NH. J. + SPRINGFIELD, O. > NEWARK, WN. 3. 


RIDGWAY, PA. DISTRICT OFFICES IM PRINCIPAL CITIES 
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Postwar Refinery Construction 
In Foreign Lands 
Hits Fast Pace 


Yankee Dollars have helped in work particularly 
in Europe, but modernization and expansion 
program generally has been worldwide 


the United States has gained 150 percent, jumping 
from 2,016,113 barrels daily to 5,040,000 barrels. 
The increase will be 4,155,487 barrels daily or more than 
200 percent as soon as construction for an additional 1.- 


S INCE 1945 refining capacity in countries outside 


131,600 barrels daily, now under way, has been completed. 

These figures, from a survey made by PeTroLeum Re- 
FINER, indicate the tremendous impact of foreign refinery 
construction upon the oil industry, but, at that, the world 
has taken it in stride. accustomed as it seems to be to 
superlatives from petroleum. 

United States, of course, has been even busier along 
this line. Postwar demand for refined products has con- 
tinued to ascend almost in an unbroken curve. To meet 


FOREIGN REFINING PICTURE 


TYPICAL OF POSTWAR European refinery construction is this Shell 
CRUDE CAPACITY Stanlow refinery near Ellesmere Port, Cheshire, England. Shown in this 
night view is a fluid catalytic cracker under construction. In the right 
foreground are water cooling towers and on the left storage for liquefied 
<37 — = + yon petroleum gas. In the distance is the chemical plant. 
677,000 224.000 
00,000 25,000 this cry for more and more products, oil companies have 


4.150 7.500 


“6.000 6.000 set forth on a refinery building program that spurted for 
56.000 56.000 


1951-52 Increase Building 


four years, appeared to quiet down for a spell, but since 
25.840) 500 the Korean action started, has again burst forth in gigantic 
sw) 
7,000 proportions 





409,300 Active Foreign Front 
oo 4 During these same postwar years, there has been any 
296.800 thing but quiet on the foreign front. The peoples of vir- 
7.200 . 
ao 


3. 5a8 awakened to the advantages that come with the use of 
petroleum products and this growing demand has been 

5 000 5 ) met by a refinery building program that surpasses any 
wild guess that might have been made in 1945 


tually every country in the world, it might be said, have 


The survey figures: 

3,023,887 barrels daily capacity (150 percent) already 
added, and 

1,131,600 barrels daily capacity now under construction 
for a 4,155,487-barrel total gain in daily capacity (206.1 
percent}. 

These figures, as pointed out, do not include U. S 
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domestic expansion nor do they include refinery construc 


tion, if any, that has gone on in Iron Curtain countries. 
Uncle Sam dollars have had a big part in many of the 

projects that are listed on the tables that accompany this 

survey report. This help has been extensive and wide 


spread, with the major portion going to European coun 


> 
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CE spells growth 


There’s many a reason for the 
parallel growth of the 

Petro Chemical Industry 

and the increasing use of 


Petro-Chem Iso-Flow Furnaces by 





leading Petro Chemical Companies. 





d 
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1SO-FLOW FURNACE USERS KNOW .. . that the Petro-Chem Development 
Company has but one basic product; processing furnaces for petroleum, chemical 
and allied industries. As a result of experience, they know that it does not pay to 
build their own furnaces; that Petro-Chem Iso-Flow Furnaces cost less, operate 
efficiently and usually beyond their rated capacity . . . they know that all process 
data made available for the design and engineering of Petro-Chem |so-Flow 
Furnaces is kept strictly confidential . . . never released by Petro-Chem 
Development Company engi s. 

The Petro Chemical, Petrol , Chemical and allied industries can be confident 
that as they grow in size and advance in technology. so Petro-Chem Iso-Flow 
Furnaces will keep pace. 
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LOCATION 


CANADA 


Company 


CRUDE CAPACITY 


1951-1952 | Increase 





Nova Scotia 

Imperoyal 
mouth 

New Brunswick 
Weldon 

Quebec 
Montreal 
Montreal 
Montreal 


Montreal 


Ontare 
Clarkson 


Petrolia 


Froom field 
wonto 


‘arma 
Port Credit 


Manitoba 
Brandon 
East St. Paul 
Morris 


St. Boniface 
Fast Kildonar 


Saskatchewan 
v 
Vermilion 
Sakatoon 
Rosetown 
Moose Jaw 


Regina 
Moose Jaw 


Prince Albert 


Regina 


Kamaack 


Alberta 
Edmontor 


‘ algary 
Lloydminster 
Hartel! 
Lloydminster 
Edmonton, Alta 
Ogder 
Wainwright 


‘ algary 
Edmontor 


Nerthwest 
Territories 
Norman Wells 
British Columbia 
oO 
Shellburn 


BRurnal 


* Decrease 


Dart- 


Imperial Ou Limited 


New Brunswich (il- 
fields, Lid 


Imperial Ou! Limited 
The British American 
Oil Co., Ltd 


NeColl-Frontenae (i! 


Co., Ltd 
Shell Oil Company 
td 


Total 


The Britash American 
Oil Co., Ltd 

Canadian Oi) Cos 

Canadian Oil Cos 

McColl-Frontenar 
Oil Company 


Imperial Oil Ltd 
Trinidad Leaseholds 
Canada Ltd 


Total 
Anglo-Canadian Oils 


tk 
Imperial Oil Ltd 
rump Oil Co., Ltd 
North Star Oil Ltd 
Radio Oil Refineries 
td 


Total 


The British American 
Oil Co., Lee 

Franco Oils Ltd 
way Refineries 

td 

Hi-way Refineries 
Lt 

Hi-way Refineries 
Ltd 

Imperial Oil Ltd 
oose Jaw Re 
fineries, Ltd 

Prince Albert Re 
fineries, Ltd 


Saskatchewan Feder- 


ated Corporatives, 
Ltd 


Northern Petroleum 
Corporation 


Total 


The British American 
Oil Co., Lte 

The British Americar 
Oil Co., Ltd 

Excelsior Refineries 

Gas & Oil Refineries 
Ltd 

Husky Oil Refining 
Lu 


Imperial Oil Ltd 
8 _ Refineries 
te 

Wainwright Re. 
fineries, Ltd 

Imperial Oil Ltd 

MeColl-Frontenac 
Oil Co 


Total 


Imperial Oil Ltd 
Imperial Oil Ltd 
Shell Oil Co. of Car 
ada Ltd 
Standard Oil Co. of 
British Columbia 


Total 


Grand Total 


$4,000 


250 
25,000 
12,000 
16,000 
10,000 
63,000 
8,250 
3,000 
13,000 
41,500 
4,000 


69,750 


300, 
10,300 


18,100 


540 
2,600 
4,000 
5,000 

11,600 


218,615 


12,000° 


300 ”) 


46,000 21,000 


40,000 28,000 


43,000 27,000 


28,000 18,000 


157,000 94,000 


4,250 
1,000 
20,000 


12,500 
4,000 
20,000 


Shutdown 13,000° 


1949 


57,000 15,500 


7,000 3,000 


100,500 30,750 


1,000 


15,050 
2,000 
3,000 

3,350 


Idle 
20,000 


1,000 


1,000 


>, 000 


800 


3,000 
2,500 500* 


10,000 
22,400 


10,000 
22,600 


500 


1,100° 
5,500 


$5,450 


410 
7,600 5,000 
000 1,000" 
8,350 3,350 
18,950 7,350 


427,800 209,185 


Building 


14,000 


28,000 


tries such as United Kingdom, France, Germany and Italy. 
An announcement by ECA about a year ago (PETROLEUM 
Reriner, June, 1951), for instance, told of 14 refineries 
that were being modernized, expanded or constructed in 
Western Europe with the aid of Marshall-Plan financing 
in projects approved “in the last three years.” Estimated 
cost of these projects were shown as the equivalent of $234 
million of which $35 million was ECA dollar financing. 
The current survey did not embrace costs but was limited 
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SOUTH AMERICA 


Company 


* 
1945 


CRUDE CAPACITY 


1951.2 


Increase 


Building 





Argentina 
Avellaneda 
(Avellaneda ( Dock 

S32) 
Avellaneda 


Bahia Blanca 
Bahia Blanca 


Buenos Aires 


Buenos Aires, 
Wilde 


Campana 


Comodoro Riva- 
davia 


Dadin 


Lujan de Cuyo. 
Manuel Elordi 
Plaza Huineul 
Puerto la Plata 
Salta 


San Lorenzo 


Cochabamba 


Brasil 


Capuava 
Cubatao 
Manguinhos 
Mataripe 
Niteroy 


Pindamonhangaba 
Rio Grande du Sul 


Salvador 
Santos 


Sao Paulo 


Chile 


Conecon 


Colombia 
Barranca-Berme ja. 


Petrolea Camp 


Peru 
Agua (ahente 
Talara 


Zorritos 


Uruguay 
Montevideo 


Venezuela 
Amuay Bay 


(abimas 

Cardor 

Caripito 

El Menede 
Mauroa 

Guario 

Jusepin 

La Salina 

Mulata 

Oficina 

Puerto La Cruz 

Puerto La Cruz 

San Lorenzo 

San Roque 


Tucupita 


Note 


Cia. Condor 


U ltramar, 8.4 

Lottero y Papinia, 
Cis 

Cia. la Insura, 8.4 

Esso Refinadora de 
Petroleo, S.A 

Diadema Argentina, 
8.A., de Petroleo 


Cia. General As 
faltos (B.A 

Esso Refinadora de 
Petroleo, 8.A 


Yacimientos Petrot 
feros Fiscales 
Esso Petroleum de 
Petroleo, S.A 
PF 


Y 

Esso Petroleum de 
Petroleo, S.A 
PF 


Total 


jovernment 
vernment 


Refinara e Explora- 
cao do Petroleo 

Conselho Nacional 
do Petroleo 

Refinaria do Petroleo 
do Distrito Federal 

Conselho Nacional 
do Petroleo 

Brazilian Investmnts 
Max Leitao 


Ipiranga S.A., ¢ 
Brasileira de F 

Conselho Nacional 
do Pet 

Conselho Nacional 
do Pet 

Industrias Mata 
razz0 do Energia 


i 
Pet 


Total 


Corp. de Fomento 
de la Production 


Empresa Colombiana 
de Petroleos 

Colombian Petro- 
leum Company 


Cia. Ganso Azul 
International Petro- 
leum Company 
Empresa Petrolera 

iseal 


ANCAP 


Creole Petroleum 
Corporation 

Mene Grande Oil Co 

Shell 

Creole Pet. Corp 


British Controlled 
Oilfields, Ltd 

Socony-Vacuum Oil 
Company 

Creole Petroleum Co 

Creole Pet. Corp. 

Mene Grande (il 

Mene Grande Oil Co 

Sinclair 

Venezuelan Gulf 
Refining Co. 

Shell Carnbbean 
Petroleum Co 

Phillips Petroleum 
Company 

‘etroleum (o. 


Total 


Texas 


GRAND TOTAI 


* Decrease 


1,300 
6,000 


#00 
3,000 


3,000 


8.000 


500 


16,000 


8,000 


100 
6,000 


1,000 
1,200 
$0,000 
1,000 
9,500 
6,400 


New 
New 


New 
New 


New 


New 
Shale Oil 
Unknown 

New 

New 


New 


14,000 


New 
New 
38,000 


250 


40,000 
10,828 
New 
New 
New 

38,000 


New 
10,000 


137,078 


284,478 


1,300 
Closed 


950 
5,000 


3,800 


13,500 


800 


(osed 


8.000 


400 
6,000 


1,000 
1,500 
55,000 
1,900 
25,000 
124,150 


1,000 
5,000 


2,500 
2.500 
45,000 
1,000 


56,000 


25,000 


840 


1,000 
35,600 
1,300 


25,000 


65,000 
250 
120 

40,000 

Closed 

20,000 

2,200 

35,000 

30,000 


40,000 


10,000 


387,370 


(62,250 


800 


5,500 


300 


16,000° 


2,500 
2,500 
45,000 
1,000 


56,000 


11,000 


S40 


300 


17,000 


60,000 


10,828* 
20,000 
2,200 
35,000 
30,000 


2,000 


250,292 


377,7 


77,782 


Only Argentina, Brazil and Venezuela carry individual totals 


25,000 
45,000 


10,000 


20,000 


10,000 


110,000 


14,000 


10,000 


80,000 


10,000 


90,000 


224,000 








Shy good-bye to Tube troubles! 


CHASE ANTIMONIAL ADMIRALTY 


© potented alloy)* 


Long-lasting because there's 
enough antimony to resist 


dezincification. 


Long-lasting because the 
antimony does not affect the 
grain structure of the metal— 
won't weaken the tube. 


Long-lasting because years 
f tests and actual use have 


proved that the right amount 


FREE CHASE BOOK sees biems ond selection of 


or ense + ex. honger tubes 





Chase Brass & Copper Co., Dept. pass? 
Weoterbury 20, Conn 


Hea 
Nome 
Position 
Firm 
Street 


City 





Albany? Cieveiand 
Atanta Oanas 

Balt more Deovert 
Baston Oetrot 
Chcage 

Concnnat _ndtanago: s 








of antimony increases the life 


of the tube 


So before you replace heat 


exchanger tubes ... ask about 


Chase Antimonial Admiralty. 


CHASE WAREHOUSE STOCKS 

NEW YORK, BALTIMORE, 
NEW ORLEANS, LOS ANGELES, 
also carried by— 


Vinson Supply Co., Tulsa; 


Standard Brass & Mfg. Co., Houston. 


*U. S. Pat. No. 2,061,921 


(Chase P: BRASS & COPPER 


WATERBURY 20, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


© The Nation's Headquarters for Brass & Copper 


Kansas City, Mo. = New York San Francisco 
Seattie 


Los Angeles 
M wauket 
M noeapol's 
Newark 

New Orleans 


Ph inaeipinie 

Pittsturg® Waterbury 
Prov dence 

Rochester? (sates 

St. Lows oftice only 
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MEXICO and PUERTO RICO 


CRUDE CAPACITY 


Lecation Company 1945 1951-2 Increase | Building 


Location 


GERMANY 


Company | 1945 


CRUDE CAPACITY 


—== 


| 1951-2 | lacrease | Building 





Mexsce 
A tzcapotaaloo 
Crudad Madero 
(ruaymas 
Mazatlan 
Minatitlan =ME) 27, 
Reynosa c 
Salamanca 
Malina Crus 
Arbol Grande 
Mata Redonda 
Poza Rica 


50,000 
43,000 
Plan 
Plan 
080 


50,000 


Petroleos Mexicanos 
> Y 75,000 


28,000 
4,000 
New 30,000 
Plan 
11,500 
15,000 
3,200 


22,000 
15,000 


4,000 800 


Total 149,700 228,000 78,300 40,000 


Puerte Rico 


Pp 25,000 25,000 


103,300 


Puerto Rican Oil Ref 


Grand Total 253.000 40,000 


LESSER ANTILLES 


CRUDE CAPACITY 


1951-2 


Company 1945 Increase Building 





ArendPetroleum Mij 35,000 42,000 7,000 

Lago Oil & Trans- 
port Co. 

N.V. Curacaosche 


Petroleum 


300,000 380,000 60,000 


118,000 275,000 157,000 


Total 453,000 77, 224,000 


Trmdad 
Point Fortin United British Oil- 
frele 


* 5,000 
Trinidad Leaseholds 


20,000 


30,000 
70,000 


25.000 


Point-a-Pierre 50,000 


Total 75,000 100,000 25,000 


Grand Total 


Lesser Antilhes 528,000 249,000 


CRUDE CAPACITY 


Lecatien Company 1945 1951.2 Increase Building 





15,000 
63,000 
7530 


15,000 1,500 
63,000 


750 


GIRONDE 

Shell-Berre 

SGHP 

Francaises de 
Petrole de I Atlant 
ique 

SGHP 

Socony- Vacuum 
Francaise 4,7 


D' Ambes 
Berre-Etang 
Courchelettes 
Donges (St. Nazaire 


Inoperable 
Chosec 
Inoperative 


15,000 
36,000 


15,000 
$6,000 


Inoperative 
Dunkirk Inoperative 
Frontignan 
00 15,000 10,300 
Gontreville (“‘Nor- 

Compagnie Franca- 


we de Raffinage 


mandte 


Inoperative 57,000 57,000 


Gravenchon (Notre 


Dame Socony-Vacuum 


17,000 
23,800 
1,250 
6,300 
Rebuilt 
40,000 


17,000 
36,000 
1,250 
6,300 


Inoperative 
12,200 

Inoperable 

Inoperable 


L’ Avera 

Merk willer, Alsace 
Pauillac 

Port Jerome 


Pechelbronn 8.A.E.M 
Shell-Berre 
Standard Francaise 
des Petroles 
Shell-Berre 
Shell-Berre 


40,000 
20,000 
45,000 


Inoperable 
20,000 
Nil 


Provence (La Mede 
Petit ouronne 


45,000 


36,900 367,300 330,400 


Total 


to daily capacity of crude thruput. Forty-odd countries are 
shown in the tabulation. 

Greatest increases in daily capacity since 1945 are these: 
United Kingdom gained 409,000 barrels daily capacity ; 
France gained 330,000 barrels; Italy, 296,000 barrels, 
and Germany, 139,000 barrels. These four countries have 
under construction at this time a further capacity totaling 
some 250,000 barrels daily. 

Much of the crude required for these plants—and this 
is true for many other refineries—will come from the 
heavy producing fields of the Near East. 

The Near East countries themselves, as might be ex- 
pected, have also participated in this world-wide refinery 
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BKremen-Oslebshau- 


sen 
Cologne | 


Dedenh | 


Deutsche Vacuum 
Oel AG 


Coelner Benzin- 
_ Raffinerie GmbH 


1,900 | 12,700 
* | 3% 





(Hanover) i 
Dollbergen-W ietze.._| 
Dollbergen | 

(Hanover) | 


Gelsenkirchen 
Grasbrook, Hamburg) 


Hamburg (Eurotank)| 
Hamburg-Finken- 
Werder 


Hamburg-Grasbrook 
Hamburg-Harburg 
(Ebano) 


Hamburg-Harburg 


Hamburg-Harburg 
Hamburg-Neuhof 


Hamburg, Wilhelm 
burg 
Hamburg, Wilhelms- 


ure 
Hamburg, Wilhelms- 


Lingen, Holtzhausen. 
Lud wigshafen-Oppau 


Muelheum-Rubrbau 
Manheim on Rhine 


Misburg, Hanover 


Neuhof, Hamburg 
Ostermoor-Kiel 
Canal 
Oberhausen-Holten 
Peine, Hanover 


Ruhrol 

Salzbergen 

Wedel on Elbe 

Wietze-Kreis, Han- 
over 

Weeseling 

Wesseling 


W ilheimsburg 


| 
Kraftstoff-Handelage- | 


Gelsenberg Benzin 


| 
| 


Albert Sengewald 900 
Deutsche Gasolin 2,500 
Georg Greiser/ | 

Pfeifer ° 500 


Deutache Sheil A.G. 
Zeller & Gmelin | 


1,000 


900 


Inoperative 
170 170 


sel'schaft mbH ° 750 
Standard Vacuum ° Closed 
. Closed 
° 17,000 


250 
1,500 


[noperative 
Inoperative 


B P Deutsche Benzin 
and Petroleum 
Gmb. H 14,000 

Deutsche Shell AG 1,700 


Ebano Asphalt- 
jerke AG 
Esso AG.(Standard | 
of New Jersey) 
Shell inoperable 
Ocelwerke Julius 
Schindler GmbH. ° 


Deutsche Erdoel 


9,000 11,000 


° 15,000 
10,400 
4,200 

Nil xO 
Johaun Halterman Nil 
Ernst Jung Nil 


Deutsche Erdoe! 
Gewerkschaft Erdoel 


Inoperative 


¥ New 
Badische Anilin and 
Soda Fabric lnoperative 
Inoperative 
Deutsche Shell Akt. 
Gesellschaft Shell 
Haus 
Gewerkschaft Deurag- 
Nerag (Esso) 
ALOC 


Mawag 

Ruhbrehemie A.G 

Oelw Julius Schindl- 
er Nil 


Inoperative 4,200 


5,000 
2,000 


11,200 
2,000 


1,300 
5,300 


Inoperative 
Inoperative 


380 
Closed 
2,000 
750 


Wintershall Inoperative 


Deutsebe Vacuum Oi! 


Deutsche Erdoel 
Deuts-he Shell A.G 
Union Rheinische 
Braunkohlen- 
Kraftsoff AG ° 
Deutsche Shell AG. Inoperative 


Total 


1,400 
15,000 


*Converted 
*Converted 


17,000 
850 


22,670 162,240 


* Coal hydrogenation plants during Nazi regime 


Lecation 


UNITED KINGDOM 


CRUDE 


Company 1951-2 


10,800 
320 
900 

1,500 
500 
900 


750 


10,400 
1,700 
2,000 


15,000 
10,400 


4,200 
850 
2,100 
120 
3,000 


4,200 
6,200 
1,300 
5,300 

380 
2,000 

750 


1,400 
15,000 


17,000 
850, 


139,570 


CAPACITY 


Increase 





Ardrossan 
Camperdown 
Corytor 
Dundee 
Ellesmere Port 
Ellesmere Port 


Fawley 


Grangemouth 
Heysham 

Isle of Grain, Kent 
Kingsnorth 
Liandarey 


Partington 
Pumpherston 


Shell Haven 
Southampton 


Stanlow 
Trafford Park 
Weaste ’ 


4,300 


Shell Refg. & Mrig 
Bi 1,000 


m. Briggs 
Vacuum Oil Co. 
Wa. Briggs & Sons 
Lobitas Oil Field 
Anglo-American Oil 
Co., Li 
Anglo-American Oil 
Co., Ltd 
Scottish Oil Co., Ltd 
Shell Refg. & Mktg 
Aloc 


ery Wiggins 
National Onl Re- 


neries 
Petro-Chemivals, 
Ltd. 


700 
2,500 


500 
134,000 


3,700 
13,000 


Scottish Oil Co., Ltd 
Shell Refg. & Mktg 
Caltex & 

Trinidad old 
Shell Reig. & Mktg 
Manchester Oil Reig.| 


New 

15,500 
2,800 
New 


91,100 


1,000 








OTHER EUROPE AND AFRICA 


CRUDE CAPACITY 
Building 


Increase 


CRUDE CAPACITY 


Lecation Company 


1951-2 Increase Burlding 





Antwert 


Canary Ivlends 


Morocco 
2 


Netherlands 


Portugal 
* 


Scandinavia 


Seuth Afnea 


al rook 


Switterland 


Rotkr 
Turkey 


Ramanda 


Grand Total, Europe 
and Africa 


CRUDE CAPACITY 


Lecaion Company 1951.2 increase Building 


Sauds-Arabea 


Bahrei 


Egypt 


Israel 


Kowa 


Lebanon 


(rand Tota 
Near East 


building program, as, for that matter, have the countries 
of the Far East. Iran (180,000 barrels daily increase). 
Bahrein (130,000 barrels) and Saudia Arabia (127,000 


® CONTINUED ON PAGE 96 





Apuania Shell 
Ancona AIP 10,000 10,000 
Augusta, Sicily 10,000 10,000 
Rari STANK 35,000 29,000 
Massa Carrara INPET 40,000 40,000 
Cortemaguiore Raffinerie di Petroho 
Ital New 
Sorveta Petrolfera 
Itahana 
Genoa (Naples Vacuum Italiana 
Sp. A lnoperative 35,000 35,000 

Leghort STANIC Inoperative 15,500 15,500 
La Sper PETROLIO Inoperative 17,000 17,008 
Rho CONDOR New 30,000 30,000 
Milan (¢ PERMOLIO Inoperative, 10,000 10.000 

v ICIP New 4,500 4,500 
AGIP New 7,500 7,500 
PERMOLIO Inoperative 24.000 24'000 
SARPOM New 13,300 
AQTILA 
SIAP 


Fornova Taro 
Inoperative 4,500 4,500 


Inoperative 


ROM Inoperative, 26,¢ é 2,000 


Total 6,000 2 33,500 


FAR EAST AND OCEANIA 


CRUDE CAPACITY 


Lecation Company 1951-2 


Increase Building 





Australia 
Aden atin 100,000 
Altona Vacuum Oil Co I 14,000 
Clyde NSW Austrahan Shell 
Fremantle ALOK 
Geelong Australian Shell 
Laverto: COR 
Sydney, Matraville | Bitumen Oil & Refs 
Sydney (Kurnell Being Formed 


Total 


60,000 
26,000 


Burmah © 


Burmah Shell 
Standard-V a 
Assam () 


Caltex 


Wakagama Toa Nenry 
Yokahama Nippon 
Yok kasct Daikyo © 


de Bataalsch« 
Pet j 

N.V. de Bataalsch 
Pet., Mij 

N.V. de Bataal= 
Pet. M 


40,000 
30,000 
Phihppine Islands 
Batangas 


Grand Total, Far 
East and Oceama 


Nete: Borneo, Burma and Philippine Islands no jual totals 
* Plan 2 coal synthess plants. 


t Pacific Coast refineries shut down 1944 for lack of crude. Current Japanese figures 
represent operating capacity under allocation regulations. 
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fastenings by HARPER of 
al non-cowosive neti 


Fastenings of brass—Naval bronze—silicon bronze. 
Fastenings of Monel—nickel—all stainless steels—aluminum. 
Any type of fastening—bolts—nuts—screws—rivets—studs— 
washers—cotter pins. The H. M. Harper Company produces 
them all—one source of supply—the largest manufacturer spe- 
cializing in production of fastenings of non-corrosive metals. 
Back of this company are 29 years of experience in meeting 
and solving tough problems of corrosion and abrasion, heat 
and stress. No order is too small for the most careful attention 
of Harper engineers and metallurgists. No order is too large 
for the modern Harper plant to handle. 
In every important market area in the country there is a 
Harper distributor with stocks of fastenings, ready to give you 
immediate service. If you have a tough problem that can be “emg whet asp on 
ronze. Diameter 
solved by fastenings of non-ferrous metal or stainless steel, Length-} Gus of 
the Harper years of experience and ability can help you. Call 7000 fastening items 


your Harper salesman or write to the Harper engineer. H A R Pp E R 


THE H. M. HARPER COMPANY 
8245 Lehigh Ave., Morton Grove, Ill. EVERLASTING FASTENINGS 


Specialists in All Non-Corrosive Metals 


carried in stock 
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THE “REBOUND” MAKES AHE GASKET 


When a gasket can “take it” and then “come F i”ftain a tight seal after 
relaxed load conditions—that’s rebound. i esgure, high-temperature 
service, the rebound of the gasket may m ifferghce between a safe long- 
lived effective seal and a shut-down... In gt/of A Flexitallic Spiral- Wound 
Gasket, all factors involved at the joint fj i : flange design; bolt stress- 
ing at time of original make-up and i , and at time of overhaul or 
inspection cycles; confined media; ti rature and pressure; thermal 
shocks, vibrations and line strai nd abrasion, erosion and corrosion. The 
correct resiliency to meet these r difions is built right into each Flexi- 
tallic Gasket by spiral-windi e AN -gri d plies of the proper metal with 
alternate plies of the pro lief ./. Wiexitallic Gaskets are engineered for 
pressures from vacuum oy! or temperatures from sub-zero (minus 
200°F.) to 1800°F. Fo: taydard jéint assemblies in four thicknesses: .125”, 
-175”, .250°, .285”. joint/assemblies up to 104” I.D. Teflon may be 
used as filler ma osive chemical conditions. Write us your require- 
ments... Fl pany, Eighth and Bailey Sts., Camden 2, N. J. 
Represen j ities. Consult your Classified Telephone Directory. 


Sentale 

® 
SPIRAL-WOUND GASKETS 

P FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 











“Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met 
al spiral of every genuine Flexitallic Gasket. Look for Flexitallic Blue in gaskets with asbestos filler 
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Refinery and Other 
Plant Construction 


Petroleum Refiner's next “boxscore” tabulation 
will appear in the July issue. 


Brazilian Refinery Being 
Enlarged, Capacity Doubled 


I twice its present 2500 
is underway at 
Petroleo’s com- 
Mataripe, 


pansion to 
arrels per day capacity 
nselho Nacional do 
tion thermal refinery at 

f Bahia Also, catalytic 
nerization is being added, and modi- 

ns made to the original plant, com- 

in 1950, to process any of the 

ides now available from local 

The completed plant will include 

| iz, vis-breaking, therma reforming 
1 cracking, stabilization and light ends 
in addition to catalytic poly 
merization and liquefied petroleum gas 
facilities. The M. W. Kellogg Company its 
| Kellogg Pan 


rvising con 


Brazil 


very 


neer-contractor vit! 


American Corporati supe 


Canadian Bechtel Awarded 
Imperial Refinery Contract 
Ltd. of 


1 the contract for the 
f a $13,500,000 construction 


udian Bechtel Vancouver 
w part of ; 
wram at Imperial Onl Ce 
Vancouver, B. C. Ground 
scheduled to start im 
erection of new equip 
early fall, and com 
n is expected by the fall of 1953 
expansion program will raise the 
capacity from 12,000 to 22,500 
per day. A fluid catalytic crack- 
nit with a capacity of 7600 barrels 
y is part of the program. Other 
vent to be erected includes atmos 
and vacuum distillation 


unit and a treating plant 


mpany’'s loco 
ery neat ; 

maration 1s 
witl 
to begin in 


ediately 


units A 


ecovery 


Continental To Construct 
$1,750,000 Gasoline Plant 


Continental Oil Company has 
unced plans for construction 
750.000 gasoline recovery and 
essuring plant in the Sussex 
Johnson county, Wyo. The 
installation will be the first 
immediate area. The 
operates a similar plant at 
and is part owner of a 
plant at Elk Basin in 
»*kesmen have 
plant will en 
more than 
additional oil during 
period through the repres 
of injecting gas back into 
reservoirs in the area. It 
sale about 


tinental 
ts type in the 
ympany 
ance Creek 
natural gasoline 
Wyoming. Company sp« 
announced that the new 
Continental t 
barrels 


recover 
a million 
a 20-vear 
suring method 
the producing 
will also make available for 
13 million cubic feet of natural gas and 
will recover approximately 300,000 bar- 
rels of natural from the 
pression of natural gas 


gasoline com- 
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NEW UNIT IN OPERATION—A new unit for the production of , diet 

and triethanolamine ot Jefferson Chemical Company, Inc’s., Port Neches, Texas, plant was placed 
in operation recently. Jefferson thus becomes the third United States producer of these chemical 
intermediates. One principal use of the ethanolamines is as a gas scrubbing agent for the removal 
of hydrogen sulfide and carbon dioxide. The hydrogen sulfide may be processed and recovered as 
elemental sulfur, and the carbon dioxide converted to dry ice. Other uses are as intermediates in 
the preparation of surface active agents which are used in synthetic detergents, textile specialties, 
waxes and polishes, herbicides, cosmetics, cutting oils and cement additives, and as agents in the 

manufacture of antibiotics. 


AIOC’s $90 Million Plant 
To Be Australia’s Largest 


Anglo-Iranian Oil Company's Aus- 
tralian expansion plans call for the erec- 
tion of a $90 million refinery with a daily 
capacity of 60,000 barrels. The refinery 
will be the largest in the commonwealth 
Located at Kwinana, on Cockburn 
Sound near I the plant will 
be able to meet the requirements of An- 
Australian associates, com- 
pany officials have Being lo 
cated near Freemantle, the refinery is 
near one of the country’s main bunker 
favorably 
Mid 


source ot 


reemantle 


glo-Iranian’s 
estimated 


ing ports and is said to be 
placed for tankers coming from the 
dle East, which will be the 
crude oil supply 


Frontier to Boost Refining 
Capacity at Tonawanda Plant 


Frontier Oil Refining ¢ 
started a $6-million expansion and mod 
ernization program at its 17,000-barrel 
per-day plant at Tonawanda, N. Y. The 
company, a subsidiary of Ashland Oil 
and Refining Company, will increase the 
capacity to 25,000 barrels per day and 
install a new 13,000 barrel-per-day Fluid 
catalytic cracking unit. Construction of 
the Fluid unit is being handled by 
Arthur G. McKee & Company, while 
Catalytic Construction Company has the 
ontract for auxiliary and off-site facili 

including revamping of the poly 
new kerosine treating unit, new 
1ouse and new loading facilities 


‘orporation has 


Three Italian Refineries 
To Have Increased Capacities 


The Italian Ministry of 
confirmed reports that, though having 
stopped the issuance of further conces- 
refineries in Italy, it 
has authorized the enlargement of the 
yearly crude oil processing capacity of 
the Garrone, Permolio and Esso Stand- 
ard Italiana refineries in Genoa of about 
2,326,200 barrels per year over the pres- 
ent figure 


Industry has 


sions to build new 
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Field Work Underway on Two 
Ashland Refining Plants 


The Catalytic Construction Company 
has announced that it has begun field 
work in Catlettsburg, Ky., and Tona- 
wanda, N. Y., on extensive new facilities 
for Ashland Oil and Refining Company 
In Catlettsburg, the principal work in- 
volves a 11,000 barrel-per-day vacuum 
unit to produce gas oil for catalytic 
cracking feed from reduced crude. A 
synthetic crude tower will permit an in- 
crease in catalytic cracking capacity 
from 22,000 to 27,000 barrels per day 
At Tonawanda, Catalytic’s contract cov- 
ers all off-site facilities including steam, 
power, water and fuel, river water pump- 
ing facilities, tankage, tank car and tank 
truck loading facilities and separator, 
shops and warehouses. In addition there 
is extensive revamp of existing equip- 
ment to meet new process requirements, 
including a cat poly unit and kerosine 
treating. Completion of field work at 
Tonawanda is expected around the end 
of 1952, and at Catlettsburg during the 
second quarter of this vear 


New Italian Refinery to Be 
Put On Stream by Next Fall 


A new 13,300-barrel-per-day refinery 
being built at San Martino di Trecate 
in northern Italy by Societa per Azioni 
Raffineria Padana Olii Minerali (Sar 
pom) is expected to be put on stream 
before next fall. Progress is being paral- 
leled in modernization of a marine ter 
minal at Savona from which the re 
finery will be supplied with Middle East 
crude by a 97-mile pipe line. Sarpom is 
jointly owned by Caltex and Fiat in 
terests 


Sun Oil To Build Aromatics 
Plant At Marcus Hook Refinery 


Sun Oil Company has engaged The 
Kuljian Corporation of Philadelphia to 
prepare process design drawings for a 
portion of a new aromatics plant to be 
located at their Marcus Hook refinery. 


9] 











Construction 





Lion To Build $31 Million 
Chemical Plont At At Gating 


Gulf Builds New Blending 
Pont In South Carolina 


DPA OK’s 18-Month Foreign 
Petroleum Expansion Program 
Production Authority 


$2.6-Million Dow Chemical 
Research Center Being Built 


feet of tl 
centered tl 
enwincering 
researc! 
addition t 

patent office 


Q? 


RIFLE PLANT READY SOON—This sketch shows the general appearance of the Bureau of Mines 


300-ton-per-day demonstration retort being constructed at Rifle, Colo., 
t will toke the place of two batch-type retorts that 





The new retort and acc p 


at a cost of $333,870 


had been used earlier to provide oil for refining studies and engineering information useful in 
designing the continuous process. Experimental operation of the demonstration plant is expected 
to provide the engineering information required for projecting the design to industry-scale plants. 
The commercial gas-combustion retort would have a capacity of several thousand tons daily. 
The refractory for lining the retort has not yet been received and instrumentation and sampling 
equipment is yet to be installed, as well as the remainder of the piping and some of the feeding, 
discharging and conveying equipment. Expected completion date is July 1, 1952 


Certificate of Necessity 
Granted on Phenol wrant 


letferson Chemical Company Inc 
is announced that ut has been granted 
essity tor the con 
" phenol and dinony! 

nol manufacturing facilities at its 

rt Neches, Texas, plant. Construction 
f the new unit was begun in Septem 
ber, 1951, and is scheduled for comple 
tion within the next two or three months 
Nonyl phenol and dinonyl phenol are 
rmediates in the manufacture 
surtace 


a certificate 1 nec 


thor t nonyl 


used as inte 
f aniome and nomonn 
agents and as starting materials for lube 
il additives, stabilizers, petroleum de 

|-soluble phenolic resins and 


active 


Kellogg Company to Build 
Indiana Standard Plant 


Kellogg Company has 
ntract to construct 
plant at its 


The M. W 
been awarded the ce 
s large iso-octyl alcohol 
Wood River, I plant by Standard 
(Indiana). The plant will 
have three basic parts: tractionation 
system and refinery gas reformer to be 
lesiened by Kell gx, and an actual iso 

alcohol section designed by In 
liana Standard 


Cn! Company 


Humble Plans New Paraxylene 
Plant at Baytown Refinery 
Humble Oil & Refining ( 
projected new paraxylene plant at its 
latest 
area's ex 


mpany s 


Baytow! lexas, refinery is the 
additi to the Gulf Coast 
panding petrochemical industry The 
mpletion in May, 
1953, w r ce more than two mil 
lion pour iraxylene a month. Con 
September, 


plant s¢ dt d tor « 


tructior ts inderway im 
and materials are being purchased by 
C. F. Braun ( truction Company, the 
builder. The object of the Baytown plant 
will be to obtain substantialy pure par 
axviene fror 1 crude mixture f hydro 
carbons containing rth meta, and 
paraxylenes, ethyl benzene and about one 
percent non-aromatics. The cess de 


veloped by Humbk 


of separation and purification 


researc! engineers 


™ one 


UOP Platforming Unit to Be 
waaatred é in Canary Islands 


Wi will begin shortly t eu 
ulienie mofa ng yet per a UOP 
Platforming unit for Compania I spanola 
de Petroleos, S.A. The unit will be con 
structed at the ompany’s 
cated at Santa Cruz, Tenerife in the 
Islands. This is the 30th Plat 


refinery k 


(Canary 
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Brown & Root’s 
key to economical completion 


Brown & Root can provide you with an 
engineered solution for every phase of 
your contemplated construction project 

. from plant location to completion. 


More than thirty years of successful engi- 
neering and construction in every part 
of the world has provided know-how that 
can be invaluable to you. 


HO UV 


This experience plus loyal personnel 
often results in faster, more economical 
completion of any proposed project. 

If your firm contemplates construction or 
expansion, a request from you will put 
Brown & Root plant-planning experts at 
your disposal. 


BROWN & ROOT, Inc. Enpinects » Condtruces 


BO xX 


, TEXAS 


CABLE ADDRESS — BROWNBILT 


BROWN-BILT 


95. 


] 


Associate Compaonies:— BROWN ENGINEERING CORP. 
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@ BROWN & ROOT MARINE OPERATORS INC. 
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Construction 





forming unit to go into design and 
brings the total design capacity of the 
units in operation or under construction 
to approximately 115,000 barrels daily 
The CEPSA unit, which is scheduled 
for completion in late 1953 or early 
1954, is being built primarily for motor 
fuel production, which will be marketed 
in the CEPSA's typical markets. The 
unit will operate for seven days per 
stream month for the production of aro 
matics, charging a Venezuelan crude 
stock. During the other 23 days, it will 
produce motor fuel, charging primarily 
a Kuwait stock, plus Venezuelan naph- 
left from the aromatic operation 
Construction will be by Procon, Inc 


thas 


Ceremonies Mark Start of 
South African Construction 


Ceremonies marking the start of con 
struction on Standard-Vacuum Oi] Com- 
pany’s $17-million fuel products refinery 
near Durban, South Africa, were held 
recently. The 15,600-barrel-per-day re- 
finery is being built by Stanvac’s new 
manufacturing subsidiary, Standard-vac- 
uum Refining Company of South Africa, 
(Pty.), Ltd., on a 285 site in Went 
worth, a Durban suburb. Foster-Wheeler 
Corporation is the general contractor 
The new plant will process crude oil 
from Middle East 


Detergent Additive Output 
Hiked by Indiana Standard 


A new plant will be built by Standard 
Oil Company (Indiana) at its Wood 
River, Ill, refinery to expand produc- 
tion of an improved detergent additive 
used in compounding heavy duty motor 
oils. The new plant is being designed by 
Indiana Standard. Construction, to begin 
shortly, 5 


acre 


sources 


will be completed in °53 


DPA Approves Projects for 
Rapid Tax Amortization 

Projects which have received the De- 
fense Production Administration's ap- 
proval for rapid tax write-offs, in addi- 
tion to those earlier ones shown in the 
accompanying table, are as follows: 

Reef Fields Gasoline Corporation, 
Borden and Howard counties, Texas, 
natural gasoline plant, $4,900,485, 65 per- 
cent, $1,246,960, 40 percent; Sun Oil 
Company, Marcus Hook, Pa., acid oils, 
$3,257,925 at 65 percent, $661,500 at 40 
percent; Southeastern Michigan Gas 
Company, Port Huron, Mich., natural 
gas, $4,298,650, 25 percent; Ben Franklin 
Refining Company, Ardmore, Okla., pe- 
troleum products, $2,750,000 at 40 per- 
cent 

Shell Oil Company, Beckham, Okla., 
natural gasoline, $1,495,861 at 65 percent, 
$440,000 at 40 percent; William O 
Morse, Clay County, Texas, natural 
gasoline, $94,000 at 65 percent; $31,000 
at 40 percent; Phillips Oil Company, 
Phillips, Texas, propylene polymer of 
alkylation feed, $294,000 at 65 percent 
40 percent; Warren Petroleum, Monu- 
ment, N. M., natural gasoline, $80,462, 
65 percent 

Phillips Oil, Kansas City, 
pane, $269,000 65 percent; 
troleum Company, Gray county, 
natural gasoline residue gas, 
40 percent 


Kan., pro- 
Phillips Pe- 
Texas, 
$92,000, 


May, 
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COMPANY and LOCATION 
Esso Standard Oil Company, Linden, NJ 


The Atlantic Refining Company, Philadelphia, Pa 


L. Sonneborn Sons, Petrolia, Pa 
Morton-Withers Chemical Company, Greensboro, N.C 


Ashland Oil & Refining Company, Louisville, Ky 


Standard Oil Company (O/:io), Lima, O 


Standard Oil Company (Ohio), Cleveland, O. 


Sun Oil Company, Marcus Hook, Pa 


Monsanto Chemical Company, Monsanto, Ill 


Oronite Chemical Company, Oak Point, La 


Ethy! Corporation, Baton Rouge, La 


Reef Fields Gasoline Corporation, Borden and Howard Cos., 


Muskegon, Mich 
Wood River, I 


Old Dutch Refining Company 
Standard Oil Company (Indiana), 


Phillips Petroleum Company, Great Falls, Mont 


Stanolind Oil & Gas Company, Grant Co., Kan 

Hugoton Froduction Company, Ulysses, Kan 

Panhandle Eastern Pipe Line Company, Kansas City, Mo 
Stanolind Oil & Gas Company, Grant County, Kan 


Pan-Am. Southern Corporation, E) Dorado, Ark 
Texas City Refining Company, Texas City, Tex 
Cities Service Oil Company, Pampa, Tex 

Esso Standard Oil Company, Baton Rouge, La. 

Sinclair Refining Company, Houston, Tex 


Warren Petroleum Corporation, Tulsa, Okla 
Phillips Petroleum Company, Ector Co., Tex 


Phillips Petroleum Company, Borger, Tex 

Del Ray Petroleum Company, Fagle Lake, Tex 
Deep Rock Oil Corporation, Cushing, Okla 
Shell Oil Company, Deer Park, Tex 


Shell Oil Company, Deer Park, Tex 
Magnoha Petroleum © ota Midland & Upton Co., Tex 


Barnhart Hydrocarbon Corporation, Big Lake, Tex 
Warrent Petroleum Corporation (Operator), Maysville, Okla 
Shell Chemical Corporation, Houston, Tex 


Phillips Petroleum Company, Gray/Co., Tex 
Standard Oil Company of Texas, Snyder, Tex 
Warren Petroleum Corporation, Mc Lean, Tex 
Stanolind Oil & Gas Company, Hockley Co., Tex 
The Texas Company, Seurry Co., Tex 

Sid Richardson Gasoline Company, Winkler Co., Tex 
Phillips Petroleum Company, Hutchinson Co., Tex 
Magnolia Petroleum Company, Longville, La 
Shell Oil Company, Notrees, Tex 

Phillipe Petroleum Company, Brazoria Co., Tex 

H. W. Bass & Sons, Inc., Live Oak Co., Tex 

Taylor Refining Company, Port Isabel, Tex 


Mayfair Minerals, Ine., Port Isabel, Tex 


Skelly Oil Company, Stephens & Carter Co., Okla 


Bel Oil Corporation, Elton, La. 
Phillips Petroleum Company, Borger, Tex 


Skelly Oil Company, Lea Co., N. M 
Union Oil Company of California, Wilmington, Calif 


Standard Oi] Company of California, Richmond, Calif 


Shell Oil Company, Martinez, Calif 
Union Oil Company of ( aiternin, Oleum, Calif 
Quimico, Contra Costa Co., Calif 


Shell Chemical Corporation, Martinez, Calif 


Wilmington Gasoline Company, Los Angeles, Calif 
tandard Oil Company of Cabforma, Richmond, Calif 
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new of Facility 
Isobutylene, poly butene, 





| Amount 
Amert. 
Applied For 
8,529,900 


and additives for lube | 


onks 
Aviation Alkylate 


Petroleum Sulfovates 
Petroleum Sulfonates 


Gasohne Refining 
Alkylation Feedstock 


Gasoline and Alkylation 
toe! 


Acid Oils 


Additives for Oils 
Lube Oil Additives 
Antiknock Compounds 


Natural Gasoline 


Benzene Toluene 
Motor Oil Additives 


Refining 
Natural Gasoline 


Butane and Propane 

Isobutane and Propane 

Isobutane for Avgas 
ad uction 

Polybutylene 

Aviation Alkylate 


Gasoline 
Oety! Aleohol 
Barnum Sulphonate 


Propane and Butane 
ypane and Butane 


Propane and Isobutane 


Natural Gasoline, 
Butane and Propane 
High V.1. Lubes 


Hydrogen Sulfide 
Avgas Components 
Natural Gas & Butane 


Propane 
Propane and Butane 
Ethyl! Chloride 


Natural Gasoline 
Isobutane and Natural 
Gasoline 
Natural Gasoline 
Gasoline Production 
Propane, Butane and 
Natural Gasohne 
and Butane 
Natural Gasoline 
Natural Gasoline 
Natural Gas Process 
Natural Gasoline 
Propane and Butane 
Refined Petroteum 


ucts 
Petroleum Products 


Natural Gasoline 


Natural Gasoline 
Natural Gasohne 


Natural Gasoline 
Elemental Sulfur 


Lubricating Onis 


s 
Sulphonates 


Petroleum Products 
Tetraethy! Lead 


Lube Oi] Detergents 


Natural Gasoline 
Lube Oils 


| 29,500,000 


750,000 
1,780,742 


1,190,000 
12,375,000 
6,719,000 


4,868,200 
1,646,000 


581,200 
4,155,300 


6,202,445 
326,100 
1,500,000 
1,500,000 
3,381,000 
300,000 


510,000 
286,000 


5,466,400 
2,165,055 
371,422 
1,850,000 
86,500 


1,302,375 
1,831,963 


1,100,000 


145,000 
732,000 


2,500,000 
450,000 


1,050,000 
476,000 
84,780 
1,267,000 


790,000 


292,000 
470,000 


| Percent 
Allowed 


Amount 
Certified 


6,480.9 


1,148,150 45 


5E2 


AEag RE! 
S282S22235 


we Saty 


aStaze ; 


BBSaz 
i222 


1,563,700 
2,591,600 


4,900,485 
1,246,960 
326,100 
150,000 
150,000 
930,000 
1,135,000 
365,000 
3, a +4 
000 


280, 103 
510,000 
286,000 


215,000 
2,480,000 


326,000 
98,650 


23,700 


435, 000 
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THE FIRST BRAZILIAN refinery to produce cracked gasoline, put on 

stream early in 1951, at Bahia by Refinaria Nacional de Petroleo, S. A., 

contains a complete combination crude distillation and thermal crack 

ing plant and is capable of processing 2500 barrels of crude daily. All 

currently operating or projected Brazilian processing plants have been 
developed since the end of World War Il 


Postwar Construction 


* CONTINUED FROM PAGE 8&8 


barrels) are the top three there and Saudia Arabia is con 
tinuing its program with 103.000 barrels additional daily 
capacity under construction 

The Far East. after suffering the ravishes of a thorough 
‘oing war, is beating back in admirable fashion. Its gain 
since 1945 has been a respectable 205,000 barrels daily 
ind at this time units with a daily capacity of 367,000 
barrels are under construction 

Australia’s activity 
total. It alone accounts for a 222.000-barrel-capac ity hgure 
that is now under construction. India has 70,000 barrels of 


for convenience. is included in this 


capacity being built and Java, already a heavy gainet 
over its 1945 figures, is adding 30,000 barrels daily 
Japan's situation is that its current capacity is some 
12.000 barrels less than the indicated 1945 figure although 
there is under construction units of 11,000 barrels daily 
It should be 


» percent of stream time due to crude alloca 


explained that Japanese refineries now 


operate at 
tron Most 
the “1945 Crude Capacity” figures shown actually repre 
sent the ¢ ipacity in 1944 when lack of crude forced them 
to shut down. Small inland refineries that existed on native 
1940-52. Pacific 


were allowed to resume limited operations 


of these plants were not operating in 1945 so 


crude were in operation continuously 
Coast refineries 


in 1950 


Generally, it should be pointed out here that while war 
irea plants were badly damaged and not put officially on 


for the most part being used, with 


stream. they were 
limited operations, of course—in 1945. The majority of 
European plants were on stream in 1946, many of them 
with 1940 capacitic This thought is of 
fered so as to clarify company reports of “inoperable” 


already reached 


that show in some of the accompanying tables 

Actually the only refineries not urgently in need of mod 
ernization in 1945 ere the plants on the islands off the 
hose of the Near East and, of course, 
those in the United “t ites 


coast of Venezuela 

South American countries, as may be noted, have been 
most active. Brazil, for instance, has a 56,000-barrel-daily 
capacity now whereas in 1945 there were no native plants 
turning out petroleum products. A figure twice this amount. 


UD 





110.000 barrels is listed as the daily capacity of units 
presently being built. 

Aruba and Curacao during the postwar period posted 
a daily gain of 224,000 barrels and Venezuela increased 
its daily capacity by 250,000 barrels with another 90,000 
barrels being built at this time. Some of the factors that 
brought about this gain are listed below 

Chile has yet to enter the refining product column but 
has under way a plant that will turn out 14,000 barrels 
daily. 

Mexico, proud of its record, has 228,000 barrels daily 
capacity now which represents a gain of 78,000 barrels 
over 1945. An additional 40.000 barrels daily is being con- 
structed, the government has announced. 

Canada. which struggled along for the first few years 
after the war, is now a hot spot and during the next few 
vears likely will hang up an enviable record for processing 
its ever increasing flow of crude oil. Its gain since 1945 
is shown as 209,185 barrels daily with another 28,000 
barrels that will be coming shortly from plants now under 


construction 


Foreign Investment Figures 

Of interest in connection with this foreign postwar 
construction survey are figures offered by the U.S. Depart- 
ment of Commerce (Survey of Current Business, January. 
1951) which show that American private direct invest- 
ments abroad were valued at $12.5 billion on December, 
31, 1949 compared with $8.4 at the end of 1945. The 
figures for petroleum investments is shown as gaining 
$2.1 billion during that period or nearly half the gain 
for all industries (manufacturing. public utilities, mining 
and smelting, distribution and agriculture) combined. The 
1945 total was given at $1.5 billion and the 1949 total at 
$3.6 billion. Oil represented 18.4 percent of the total in 
1945 and 29.5 of the 1949 total. Only manufacturing, at 
31.2 percent, a slight drop from its 1945 figure, exceeded 


the petroleum investment in 1949, 

F. G. Coqueron, The Chase National Bank, New York, 
in commenting on these Department of Commerce figures 
pointed out that “at the close of World War II. the petro- 
leum industry engaged in a long-range program to meet 
potential war demand, which materially exceeded prewar 
low-cost crude 


consumption. Large prewar reserves of 
oil were also available for development outside the U. S., 
particularly in the Middle East. Among the factors in- 
ducing additional investments was a modification of the 
Venezuelan petroleum law which requires that 10 percent 
of its crude oil output be refined in that country. This 
development necessitated allocation of substantial funds 
by American and other companies for the construction 
of refineries. 

“The net increase of approximately $2.1 billion in the 
value of petroleum investments abroad during the postwar 
period represents the development of crude oil producing 
properties in Canada, the Middle East and Venezuela: 
the construction of pipe lines in the Middle East and 
Venezuela; the acquisition of tankers: and the installation 
of refining facilities in the Middle East. Venezuela and 
Western Europe.” 

The Commerce Department's figures show that Latin 
America drew down 46.4 percent of American private 
investments made abroad in petroleum, Europe 23.9 per- 
cent, Canada 9.7 percent and all other countries 20 percent. 

In connection with the postwar foreign construction 
program presented herewith, the reader is reminded that 
PeTROLEUM REFINER presents each quarter (January. 
April, July and October issues) a complete “boxscore” of 
refinery and other plant construction which presents in 
detail the current construction picture, both foreign and 
domestic 
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Production of High-Purity 


Aromatics for Chemicals 


DAVIS READ 
Universal Oil Products Company 


Chicago 


URING the past few years, the 
I) predicted increase in demand 
for low-boiling aromatics for 


chemicals has provided the primary 
incentive for the tremendous expendi- 
tures by the petroleum industry to im- 
prove processing methods. 

Also refiners are becoming more 
aware of the possibilities of apply- 
ing conventional oil refinery process- 
ing methods and efficiency to the 
production of the so-called petrochem- 
icals. Considerable experience has 
been gained in the operation of certain 
types of process units which are nor- 


Original presentation was before the 17th 
mid-year meeting of the American Petroleum 
Division of Refining, San Fran- 
1952 


Institute's 
cisco, May 14 


mally utilized to produce gasoline but 
which can be modified to produce these 
chemical intermediates. An example is 
the polymerization process which was 
installed originally for gasoline manu- 
facture but is now being utilized for 
production of propylene tetramer, a 
chemical intermediate for detergent 
manufacture, or for the alternate pro- 
duction of isopropylbenzene which is 
oxidized in a separate step to produce 
phenol and acetone. Another example 
is the use of the alkylation process to 
alkylate benzene with propylene tetra- 
mer to produce detergent alkylate. 
Many of these units are operated by 
the refinery personnel. In other cases, 
subsidiary companies have been organ- 
ized to operate the units in a location 


PRESENTED HERE are pilot 
plant Platforming and Udex 
extraction data obtained to 
illustrate the application of 
these two processes for the 
production of high purity low- 
boiling aromatics. Platforming 
data were obtained on two 
cuts from Gulf Coast straight- 
run gasoline to show the over- 
all results obtainable in both a 
blocked-out aromatics-motor 
fuel operation and a com- 
bined aromatics-motor fuel 
operation. The economics of 
these two operations were 
worked out by projecting the 
pilot plant data to an opera- 
tion in which 10,000 barrels 
per stream day of gasoline 
are processed. On this basis, 
the over-all economic studies 
show that nitration grade 
benzene, toluene and xylenes 
can be produced together 
with high octane premium 
motor gasoline with a pay-out 
time of two years before taxes. 


adjacent to the refinery. Similar meth- 
ods are now being followed by the 
petroleum industry in installing proc- 
ess units for manufacturing aromatics 
and it appears that this trend will con- 
tinue. 

Although the problem of supplying 
large quantities of low-boiling aromat- 
ics was given to the oil industry only 
a relatively short time ago, there is 
no question that the industry can pro- 
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Figure 1. Flow Diagram of Com- 
mercial Prefractionation Unit. 
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duce the quantity of these materials 
required by the defense effort if the 


TABLE 1 
Properties of Gulf Coast 425° F. End Point 
Straight-Run Gasoline 


Gravity, °API 
Specifie Gravity 
Sulfur, Weight Percent 
Reid Vapor Pressure, Lt 
Octane Ratings 
P-1 clear 
F-1+3 cc's TEL, gallon 
Characterization Factor 
D-86-46 Distillenen 
IBP °F 
50 percent 
End point °F 
Percent Recovered 
Percent Bottoms 
Percent Loss 


Composition, Liquid, Vol. Percent Podtvelniak Distillatior 


and Mass Spectrometer 


Propane 
Isobutane 
HKutane 
sopentane 
to 115 °F 


Hexane plus fractior 


pentane 


Tota 


present trend toward refinery expan- 
sion continues. It also appears that 
these low-boiling aromatics can be 
produced economically in streams of 
very high purity without resorting to 
the treating procedures such as have 
been used in the past in producing 
these low-boiling aromatics from coal 
tar. 

The production of high purity low- 
boiling aromatics from petroleum is 
normally carried out in three steps: 

1) prefractionation to concentrate the 
iaphthenes in the feed; 

2) the actual conversion of the hydro 
carbons, predominantly naphthenes, to 
aromatics; and 

3) the separation and 
the aromatics produced 


purification of 


In order to illustrate the over-all eco- 
nomics of producing aromatics from 
petroleum by means of the UOP Plat- 
forming Process and the Udex extrac- 
tion process, laboratory and pilot plant 


data were obtained utilizing two cuts 
obtained from a sample of Gulf Coast 
425° F. straight-run gascline. 

As shown in Table 1, this gasoline 
had an F-1 clear octane rating of 49.8. 
The hydrocarbon group composition of 
this gasoline is given in Table 2 and 
shows that the 149-185° F. or nominal 
C, cut contains 47 percent naphthenes 
and 11 percent aromatics. The C; and 
C, cuts contain 4914 percent and 291, 
percent naphthenes respectively. This 
gasoline is somewhat better than aver- 
age in naphthene and aromatic con- 
tents in the C, and C, cuts, but is be- 
low average in the C, fraction in 
respect to both naphthenes and aro- 
matics. California straight-run gaso- 
line, on the other hand, would be 
somewhat higher in naphthene plus 
aromatic content and would of course 
produce higher yields of aromatics. 

The gasoline was fractionated in 
semicommercial equipment, as shown 


TABLE 3 





Hydrocarbon Group Composition of Gulf Coast 
425° F. End Point Straight-Run Gasoline 


LABORATORY FRACTIONATION AND ANALYSIS 


Cut Ne I 2 3 ‘ s 6 
274+ 


Boiling Range of Cat, F 





Composition, Vol. Perceat of 
a 


51.1 
35.2 


> 
21 
77 
69 13.7 


Naphthenes . 
Aromatics 2 


16.3 7 100.0 


Total 
Composition, Vol. Percent of Cut 
Paraffins 
Naphthenes 12.0 ; 49.5 5 380 352 
Aromatics 13.5 15.0 13.7 


37.0 47.0 51.1 


Tota 100.0 100.0 100.0 81000 


TABLE 4 
Pilot Plant Platforming of Gulf Coast Fractions 


Test No 


Charge Stock to Reactors 
.! a Range 150-400 °F 
Vol. Percent of 


riginal Gaso 39.9 87.0 


Yields, Based on Reactor Charge 


Properties of Depentanised Platiormate 
Crravit PI 
Specific Gravit 
Sulfur, Weight Perce 
UOP Vapor Pressure 
Octane Ratings 
F-1 Clear 
P-1 + See TEL ga 
ASTM D-86-46 Distillation 
IBP °F, 


SO Percent 
EP °F 
Percent Bottoms 
Percent Loss 
Hydrocarbon Type Analysis, Vol. Percent 
Total Aromatics 
Total Paraffins 
Total Naphthenes 


Total, All Hydrocarbons 


IBP. ce 7 Bot. 
11S 115-149 149.185 185-226 226-274 toms Total 


Vel Vol 
SCF B Percent SCF B Percent 


Semi-Commercial Prefractionation of Gulf Coast 
425° F. End Point Straight Run Gasoline 


BREAKUP No. 





Yields. Vol. Percent of Gasoline Charge 
IBP—150 °F 
150-270 °F 
150-400 °F 
270-400 °F 
400 °F. + bottoms 
Properties of Fractions 





Gravity, “API 
Specifie Gravity 
Sulfur, Wt. Percent 
H-201-43) 
Octane Ratings: 
F-1 Clear 5S f 
F-1 + 3ce TEL/gal 79.8 
Reid Vapor Pressure, Lbs 19 
SS | a Distillation 
BP, 


UOP Method 
0.004 


50 Percent 
E.P., °F 
Percent Bottoms 
Percent Loss 
Hydrocarbon Type Analysis, Vol. Percent 
otal Aromatics 9 14 
Total Paraffins c uns 
Total Naphthenes Ls 


Total, All Hydrocarbons 100.0 100.0 


TABLE 5 


Pilot Plant UDEX Extraction of Typical Platformate 
Yields and Properties of Products 


Yields, Vol. Percent of Charge to Extractor 
Raffinate 
Extract 


Total 


Charge to 


Properties of Charge and Products Extractor Raffinate Extract 





Gravity “API 465 53.7 31.1 


Specific Gravity 0.7949 


Aromatic Content | Mass Spectrometer 
Benzene, Vol. Percent 
Toluene, Vol. Percent 
Xylene and Ethy! Benzene 

Aromatics 
Total Aromatics 
Reid Vapor Pressure, Lbs 

Octane Ratings 
F-1 Clear 
P-1 + See TEL, gal 

ASTM D-86-46 Distillation 
IBP °F 
50 Percent 
EP °F 


Vol. Perce 


Petroleum R 





PREF RACTIONATOR COMBINED 
FEEO 
HEATER, 


sorrep 4 
LT Gaso 


400% EP 
PLATFORMER CHARGE 
+ 


in Table 3, in order to prepare feed 
stocks for the subsequent Platforming 
tests. Two breakups were made to illus- 
trate at least two types of operations 
which can be carried out for produc- 
ing aromatics. 

In the first scheme, 9.4 percent of 
the gasoline was removed overhead as 
a 150° F. end point cut and 39.9 per- 
cent of a 150-270° F. cut containing 
C,, C; and C, fractions was separated. 
The 270-400° F. cut representing 49.1 
percent of the gasoline was removed 
next leaving 1.6 percent of bottoms 
boiling above the gasoline range. It 
will be noted that the 150-270° F. cut 
does not contain all of the C, fraction 
present in the gasoline, as indicated 
by the composition listed in Table 2. 
In this particular study, a specified 
yield of xylenes was required which 
was less than the maximum which 
could be obtained if all of the xylene 
formers were converted. This degree 
of fractionation corresponds approxi- 
mately with the separation efficiency 
which would be obtained in a two- 
stage commercial prefractionator unit 
as illustrated in Figure 1. In this type 
of feed preparation unit, it appears 
that the most economical degree of 
separation is obtained when the pre- 
fractionation unit is designed to re- 
cover approximately 95 percent of the 
fractions boiling within the desired 
range as indicated by “true boiling” 
distillation in a laboratory hypercal 
column. Greater efficiency of prefrac- 
tionation is too costly and less efficient 
prefractionation disproportionately in- 
creases the cost of the Platforming 
and extraction steps. 

The 270°-400° F. cut in Breakup 
No. 1 would normally be further proc- 
essed to improve its octane number for 
sale as motor fuel. The commonly ac- 
cepted procedure has been to carry out 
a blocked-out operation, first process- 
ing the aromatic-producing fraction 
and alternately upgrading the motor 
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Figure 2. Flow Diagram of Platforming Unit. 


fuel fraction. Recently, particularly in 
the case of smaller refiners, the ques- 
tion of combined operation on a 150°- 
400° F. cut for production of aromatic 
and motor fuel operation has been 
considered. The data given under 
Breakup No. 2 were obtained in order 
to illustrate this type of operation. In 
this case, it is contemplated that the 
degree of separation in the prefraction- 
ating step would be less efficient than 
that in the first scheme, particularly 
with regard to the lower-boiling hy- 
drocarbons. As shown in Scheme 2, 
the 150° F. end point cut amounted to 
11.4 percent of the gasoline charge 
and the charge to the Platforming unit 
would amount to 87.0 percent. This 
type of fractionation would be carried 
out commercially, in a single column 
withdrawing the 150°-400° F. fraction 
as a sidecut. This type of operation 
will, of course, eliminate the disadvan- 
tages of blocked-out operation, but the 
aromatic yield will be reduced due in 
part to loss of aromatic producers in 
the feed preparation step. 

The conversion steps for production 
of aromatics were carried out by pilot 
plant Platforming operations as shown 
in Table 4. This process has been de- 
scribed in detail and its commercial 
application for motor fuel production 
discussed in a separate paper. A sim- 
plified flow diagram of a Platforming 
unit designed for aromatic production 
is shown in Figure 2. Four reactors 
and interheaters are usually used in 
order that optimum temperature con- 
trol may be obtained for the highly 
endothermic reaction of converting 
naphthenes to aromatics. This diagram 
shows a prefractionator charging the 
full 425° F. end point gasoline as 
would be the case in Scheme II. The 
product from the Platforming reactors 
is depentanized before charging to the 
Udex extraction unit. From an inspec- 
tion of the results given in Table 4 for 
Scheme I, it is seen that the depenta- 
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nized Platformate amounts to 83.9 per- 
cent of the charge stock and contains 
18.8 percent of total aromatics. As pre- 
viously pointed out, the xylene and 
ethylbenzene contents of the Platform- 
ate are low because of the fact that all 
of the C, aromatic formers were not 
included in the feed to the Platform- 
ing unit. The following molar conver- 
sions of naphthenes to aromatics were 
obtained in this test on a once-through 
basis: 
C. 72% 

Cy 90.7% 
C, 96.0% 


Subsequent tests made on other stocks 
have resulted in improved conditions 
under which once-through molar yields 


markedly better than these are ob- 
tained. Further increases in benzene 
yield can be obtained by recycling the 
unconverted C, naphthenes. 

The operation in Scheme II resulted 
in the production of 74.6 percent de- 
pentanized Platformate containing 55.6 
percent of total aromatics. In order to 
minimize the size of the subsequent 
extraction and purification operations, 
this Platformate would be rerun to 
separate the cut containing the desired 
aromatics, leaving a bottoms fraction 
for motor fuel blending. 

While actual pilot plant Udex ex- 
traction tests were not carried out on 
the specific Platformates produced in 
the above tests, sufficient data are 
available from pilot plant Udex oper- 
ations to determine the recovery and 
purity of aromatics obtainable with 
this process. 

The Udex process employs a mix- 
ture of glycol and water as a solvent 
for the separation by extraction of 
high purity aromatics from mixtures 
with other hydrocarbons. It was origi- 
nated by The Dow Chemical Com- 
pany; the engineering and licensing of 
the process being handled by Universal 
Oil Products Company. 

The outstanding feature of the Udex 
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Figure 3. Flow Diagram of Udex Extraction Unit (Clay Treater and Three Fractionators Connected 
In Series for Separating Aromatics Not Shown) 


to handle wide 


process is its ability 
Processing in 


boiling range stocks 
preceding refinery operations and need 
for intermediate tankage are as a re- 
sult, appreciably simplified. The frac- 
tion fed to the Udex unit can be as 
wide boiling as necessary to assure in- 
clusion of all of the potential aromat- 


fractionation resulting from nonideal- 
ity of mixtures of hydrocarbon types 
are avoided. The fractionation to ob- 
tain benzene, toluene and mixed xy- 
lenes, each of high purity, is much 
easier when the separations of the indi- 
vidual compounds are made after re- 
moval of nonaromatics. 





ics without interfering with the purity 
of the product. and the difficulties in 


A simplified flow diagram of a 
Udex unit is shown in Figure 3. The 


TABLE 6 
Fractionation of UDEX Extract 


Percent by Volume | Percent by Volume 
of Extract of Udex Charge 





Yoeld 
Prebensene 
Kensene 
Toluene (cut 3 
Xylenes and ethylbenzene 
(e-plus-aromatics (bottoms 


ASTM 
Nitratren- 
trade 
Benzene 
Properties of Products 7» 
Cut N 
Percent by volume 
Bosling rang 


percent 


Vv weight 


ent t 
Acid-wash color (ASTM D-S4s8 2 Maximum 


ASTM Distillation (100 MI) °¢ 
D-8S0-50 
Initial boulng port 


End point 


Sobdifying point AST) 


Speethe gravity, 20,4 


Acidity (D-847-47 


Color (D-853-47 Not 


grams per 
Sulfur compounds | D-853-47 


Copper-strip corromon (D-849-47 N 


No free acid 


larker than solution of 0.003 


Free 


nideacence 


02 
&.1 
43.0 
37.2 


115 


ASTM 
Nitration- 
trade 
Toluene 
D-841-47° 


5 


process uses an efficient multistage 
countercurrent extraction column of a 
novel design developed especially for 
this purpose. Solvent is fed at the top 
of the column, hydrocarbon feed at an 
intermediate point and hydrocarbon 
reflux at the bottom. The rich solvent 
is taken to a stripper, wherein the dis- 
solved aromatics are separated from 
the solvent, the latter being recircu- 
lated to the extraction column. Vapors 
from the stripper are condensed and 
separated into two phases. The water 
phase is used in part to wash traces 
of dissolved glycols from the raffinate ; 
the remainder is returned to the strip- 
per. The hydrocarbon phase from the 
stripper receiver is a mixture of aro- 
matics from which the benzene, tolu- 
ene and a mixed ethylbenzene-xylene 
fraction, all of high purity, are sepa- 
rated by distillation. Since tempera- 
tures and pressures are low and the 


system is non-corrosive, carbon steel 


equipment is used throughout the unit. 

The solvent used in the Udex proc- 
ess possesses a number of properties 
which make it particularly well suited 
for the purpose. It has a high solu- 
bility for aromatics combined with 
good selectivity. Its high boiling point 
makes it possible to distill the dis- 
solved aromatics from it rather than 
the reverse. greatly reducing utility re- 


6 


12.6 


43.0 o4 
95-120) 120-136 136-137 137-1385 


2maumum 6 maximum 


0.8690. 


0.8730 


No free acid 


Water white 
ter Ko CRa Or in Ha 


af HoS and SO, 


no gray or black 


leposit or duscoloration 


* All within | ( 


* Clay-treated. 
ineluding 139.3 ( 


100 


, including 80.1 ( 
maximum paraffins, 4.0 percent by 


All within 1 C, 
volume 


including 110.6 C +0.1 C; maximum paraffins, 1.5 percent by volume 


*All within 3 C, 
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TABLE 7 


Estimated Utility Requirements 


TABLE & 


nt Costs 





(Basis: Steam driven pumps, gas engine driven compressors.) 


Scheme | 


Blocked-out Aromatics-Motor Fuel Operation 


w 
Gas MM 
Btu. He 


Feed 
BSD 


Rise 


SCHEME 


Process Equipment 
Prefractionation 
El Platforming 
ne UDEX Extraction 
§ wer r . 
Lbs Hr KW rac tionatior 





Prefractionatior 10,000 None 
steam reboilers 
Platforming 
aromatics 
motor fuel 
UDEX Extraction 
steam reboilers 


Total 


Scheme I! 


Combined Aromatics-Motor Fuel Operation 


Fuel 
Gas MM 
Bes. Hr 


Feed 
B/SD 


2,300 


1,300 
2,700 
4,000 


$1,008 10 Auxiliaries:* 
Steam Generation 
Cooling Tower 
etc 
Tankage 


3,000 
S000 
85,000 
Platforming catalyst 

143.000 Extraction Solvent 


Total Auxiliaries 


Total Process Equipment 


including water treating 
12,000 GPM (including pumps, lines 


Clay for treating aromatics 


Total Process Plus Auxiliary Equipment 


il 
Combined 
Aromatics- Motor 
Fuel Operation 


I 
Blocked-out Aro- 
matics- Motor 
Fuel Operation 





$ 750,000 


3,200,000 $3,500,000 


including treating and after 


1,300,000 1,300,000 


5,250,000 4,800,000 
500,000 400,000 


200,000 
{50,000 


200,000 
400,000 


Initial Catalyst and Solvent Charge 


200,000 
44,000 
1,000 


200,000 
44,000 
1,000 


$1,495,000 $1,245,000 


$6,745,000 $6,045,000 


* Other auxiliaries such as roads, buildings and lines outside process area not included 


Elec 
Steam Power 
Lbs. Hr. KW 





Prefractionatior 10,000 


Platforming 8,700 

Rerun Column for Platformate 6,500 

UDEX Extractior 3,350 
steam reboilers 


Total 


TABLE 9 


s ‘ 





Scheme | 


Basis: Charging 10,000 B SD of Gasoline 


Operating Costs 


17,000 


8,500 
85,000 


110,500 


Basis: Charging 3,990 B/SD of 150-270 °F. or 4,910 B/SD of 
270-400 °F. Naphtha in Blocked-out Operation 


TABLE 10 


Estimated Platforming Operating Costs 


Scheme | 


Cents Bbl 
of Reactor 
Feed 





1) Operating Supervision 


1/3 man per shift @ $3.00 per hour 03 


2) Operating Labor: 
1 operator per shift @ $2 
Cents Bb! 
of Chagre 3) Catalyst: 


$/SD 
Estimated @ 7 





1) Operating Supervision 
1/3 man per shift e $3.0 00 per hour 

2) Operating Labor 
1/2 man per shift @ $2.75 per hour 

3) Unites: 
Fuel gas @ 10 cents/MM Btu 
Cooling water @ | cent/M gals.x2300 GPM 
Electric power @ 1 cent/KWHx10 KW 
Steam @ 25 cents/M Ibe. x 47,000 Ibe./Hr 


Total Utilities 
4) Taxes and Insurance: 
Estimated @ 2'9%/year of $750,000 
(5) Maintenance: 
Estimated @ 3%, year of $750,000 


Total 


quirements. The use of a two-compo- 
nent solvent permits adjustment of 
selectivity and solubility to best cor- 
respond to desirable operating condi- 
tions, and supplies volatility necessary 
to permit stripping at moderate tem- 
peratures and at atmospheric pressure. 
The low solubility of glycol in non- 
aromatic hydrocarbons and its high 
solubility in water permit clean separa- 
tion of solvent from the raffinate with- 
out distillation. Since one component 
of the solvent is water, drying of the 
feed is unnecessary. 

The glycol, which is the major com- 
ponent of the solvent, is readily avail- 
able, noncorrosive, nontoxic, stable un- 
der operating conditions, relatively 
nonviscous at the normal operating 
temperature, possesses a good density 
difference with respect to hydrocar- 
bons, and is moderate in cost. 

In the development of the process 
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4) Utilities 
24 0.2 
Cooling water 
Electric power 


33 03 


none 
Total Utilities 
5) Royalty: 


75, hour i 0.7 
1 helper per shift @ $2.40/hour 7 


centa/bbl. of reactor feed = *,900 BSD 


Fue: gas @ 10 centa/MM Btu 150 x MM Btu hr 
1 cent/M 
1 cent/K 
Steam @ 25 cents/M Ibs. x 11,000 the. /Hr 


als. x 4,000 GPM 
Hxl0 KW 


7.5 cents/bbl. of reactor feed x 8,900 BSD 


6) Taxes and lasurance: 


Estimated @ 2'o%, yr. of $3,200,000 


Maintenance 


Estimated @ 1% yr. of $3,200,000 


Total 


Note 


Estimated operating cost for prefractionation plus Platforming, including rerunning 


Platformate in Scheme II is $2,614 per stream day. 


major emphasis was placed on effect- 
ing separations with a minimum con- 
sumption of utilities. Many novel fea- 
tures incorporated in the design helped 
to accomplish this. Two which might 
be mentioned here are the essentially 
isothermal operation of the extraction 
column and stripper and the avoid- 
ance of any distillation from which 
either raffinate or glycol is taken as an 
overhead product. 

The process has been extensively 
investigated in the laboratory and in 
pilot plant equipment. The unit has 
been found to be extremely flexible, 
easily controllable, and very stable in 
such operations. The pilot unit pro- 
duced specification grade products 
with clean separations for extended 
periods with very little attention from 
the operator. 

At the present time four Udex units 
ranging in size from 950 to 3500 bar- 
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rels of charge per day have been 
licensed and are in various stages of 
design and construction. 

In order to illustrate the recovery 
and purity of product which can be 
obtained by Udex extraction, the re- 
sults of a pilot plant operation on a 
typical depentanized Platformate con- 
taining approximately 55 percent aro- 
matics are given in Table 5. The subse- 
quent treatment and fractionation of 
the Udex extract to produce the high- 
purity aromatics are given in Table 6. 
It was found that the benzene and tolu- 
ene fractions separated from the Udex 
extract by distillation would meet all 
specifications for nitration grade with 
the exception of the acid-wash color. 
A clay treatment of the extract was 
sufficient to permit the benzene and 
toluene cuts to meet the acid-wash 
color specification. The over-all results 
given in Table 5 and 6 show that 99 
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TABLE 11 


Estimated UDEX Operating Costs 


Scheme | 


Basis: Charging 3.350 BSD of depentanised Platiormate and pro- 
d 


wc BSD of aromates 


Figure 4. (Above) 
Production of Aro- 
matics. Scheme |. 
Blocked-Out Aro- 
matics-Motor Fuel 
Cents, Boi Operation. 


38D of Charge 





1) Operating Sepervines 
1/3 man per shift @ $3.00 per hour 
(2) Operating Labor 
1 operator shift @ $2.75 hour 
1 helper shift @ §2.40, hour 
3) Utilities 
s MM Btu x 2 MM Bto be 
ent/M gals. x 4,000 GPM 
ent/KWH «x 10 KW 
Steam @ 25 cents M Ibe. x 85,000 Ihe. hr 
Total Utilities 
4) Chemicals 


Solvent 


oyalty 
290 BSD B 
62 BSD T 
445 BSD X 


zene x SO cents/gal. x 2% 
ex DW cents/gal. « 2% 
enes x 20 centa/gal. x 24 


r of $1,300,000 


$1,300,000 


ents ga 


ysts in Scheme II are $1,342 3D 


percent of the benzene in the feed to 
the extraction pilot plant was recovered 
as nitration grade benzene, 95 percent 
of the toluene was recovered as nitra- 
tion grade toluene and 84 percent of 
the xylene plus ethylbenzene was re- 
covered in a fraction containing no 
material other than C, aromatics which 
could be detected. 

Using the pilot plant and semicom- 
mercial data discussed above, the over- 
all economics of the two schemes of 
operation were worked out on the basis 
of processing 10,000 barrels per 
stream day 425° F. end point Gulf 
Coast straight-run gasoline. Block flow 
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diagrams of these operations projected 
from the pilot plant yield data are 
given in Figures 4, and 5. A compari- 
son of these over-all yields shows that 
the blocked-out aromatics-motor fuel 
operation of Scheme I produces a 
slightly higher yield of aromatics and 
slightly less dry gas and motor fuel 
of the same F-1 clear octane number 
than the combined aromatics-motor 
fuel operation of Scheme II. It should 
be pointed out that in order to make 
this comparison, it was considered that 
the same amount of xylene and ethyl- 
benzene (445 barrels per stream day) 
would be extracted in Scheme II as was 


TOTAL 926) 


extracted in the Udex unit in Scheme 
I. The remainder of the C, and heavier 
aromatics would be left in the motor 
fuel. The difference in aromatics yield 
between Schemes I| and II, therefore, is 
brought about by the increased benzene 
and toluene yields in Scheme I. 

requirements 
two 


The estimated utility 
and investment costs for the 
schemes of operation are given in 
Tables 7 and 8 and the estimated direct 
operating costs for prefractionation, 
Platforming and Udex extraction are 
given in Tables 9, 10 and 11. It will be 
noted that the utility and labor rates 
used in these calculations are approx- 
imately those corresponding with Gulf 
Coast area rates. Adjustments can be 
made in these calculations for applica- 
tion to other areas. 

The over-all economics of the two 
schemes of operation are compared in 
Table 12. The value of the 425° F. end 
point Gulf Coast straight run gasoline 
charge stock calculated on the 
basis that it is worth 10 cents per gallon 
as 72 octane number leaded gasoline 
(3 ce’s TEL gallon). On an unleaded 
basis, it would therefore be 9.25 cents 


was 


per gallon. The value of the nitration 
grade benzene of the purity given in 
Table 6 was set at 50 cents per gallon 
with nitration grade toluene and the 
xvylenes and ethylbenzene set at 20 
cents per gallon. It was considered that 
the motor fuel would be leaded to 92 
octane number premium gasoline 
worth 12.0 cents per gallon and that 
the 400 


normally 


F. plus bottoms which would 
be rerun in the crude unit 
would be worth 8.5 cents per gallon. 
On this basis, it is shown that either 
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Figure 5. Production of Aromatics. Scheme II. 
Combined Aromatics-Motor Fuel Operation. 


425° FEP 
GULF COAST ST RUN 


of the two schemes for producing aro- 
matics would be very profitable. In 
Scheme I, involving blocked-out aro- 
matics-motor fuel operation, the esti- 
mated investment cost of $6,745,000 
would be paid out in 2.03 years before 
income tax and amortization charges. 
The somewhat lower investment of 
$6,045,000 in Scheme II, involving 
combined aromatics-motor fuel opera- 
tion, would be paid out in 2.06 years 
on the same basis. This study also 
shows that the additional investment 
of $700,000 in Scheme I earns $380,- 


000 more per year than does Scheme II. 
It appears therefore that for large in- 
stallations, the blocked-out procedure 
described in Scheme I would be most 
advantageous; whereas, for smaller 
installations, the lower capital require- 
ment required by the procedure fol- 
lowed in Scheme II, in which a com- 
bined aromatics-motor fuel operation 
is carried out, would also have ad- 
vantages. 


Conclusion 
The following conclusions may be 


TABLE 12 
Economics of Operations 


(Basis: Charging 10,000 BSD of 425 


VALUE OF PRODUCTS Cents Gal 





F EP Gulf Coast Straight-Run Gasoline) 


SCHEME I. 
Blocked-Out 
Aromatics — Motor Fuel 


SCHEME Il. 
Combmed 
Aromatics — Motor Fuel 


$ Bbl BSD $/SD BSD $/SD 





50.0 
20.0 
20.0 
12.0 

a5 


Benzene 

Toluene 

Xylenes and Ethyl Benzene 
Motor Fuel 92 O.N. Prem 
400 °F. + Bottoms 

Total Liquids 


Fuel Gas @10 cents MM Btu 
Total Value of Products 


Cost of Charge Stock 
425 °F EP Gulf Coast St. R 50 F 
Operating Costs 
Prefractionation (see Table 9 
Platforming (see Table 10 
UDEX Extraction (see Table 1! 
Tetraethy! Lead@0.26 cent, ml 
Maintenance@2 percent year on auxiliar 
Taxes and Insurance@2' » percent 
Administration and overhead estimated at 
Interest at 4 percent on investment 
Amortization at 20 percent. year of investment 


equipment 


Total Operating Costs 


Net earnings before income tax and amortization, § SD 
Net earnings before income tax and amortization, §, year 
Net earnings before income 
TOTAL INVESTMENT 


Pay-out tume before income tax and amortization charges, years. 


May, 1952 


tax but after deducting amortization, § year 


223 
740 
445 
7,645 
160 
9,213 


21.00 
8.40 
8.40 
504 
3.57 


290 
762 
445 
7,604 
160 
9,261 


6,000 
6,401 
3,738 
38,324 
570 
55,123 


4,683 


| 6,216 


511 
55,634 


10,000 10,000 


493 
2,431 
1,380 
1,510 


year on auxiliary equipment 90 


500 

780 

3,900 
11,156 
9,578 
$3,320,000 
$! 000 
$6,745,000 
2.08 
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PMO 


FUEL GAS 
AROMATICS 


75 mcr/so(255mmeru AiR ) 


B30. 


BENZENE 223 NITRATION GRADE 


TOLUENE 740 NITRATION GRADE 


AYLENES &£ EB. 445 


TOTAL 


MOTOR FUEL 

£1 £1 
BSD AVP Ch 3CC 
O° FEP CUT 1140 26476 02 


OEPENT. OH 1413, «375 90 


a © 
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RAFFINATE 1942 


HVY. PLAT. uso. 


TOTAL 


B52 


sorts 160 


TOTAL e213 

drawn from the pilot plant data and 
economic studies presented in this re- 
port: 

1) Very high purity low-boiling 
aromatics can be produced eco- 
nomically from petroleum by 
the UOP Platforming and Udex 
extraction processes. These oper- 
ations can be carried out in con- 
junction with the production of 
high quality motor fuel; 

The question of blocked-out aro- 
matics-motor fuel operation ver- 
sus combined aromatics-motor 
fuel operation has been discussed 
and it is shown that each oper- 
ation has advantages depending 
upon the end result desired. The 
blocked-out operation requires a 
greater investment and operating 
cost than the combined opera- 
tion. A good return on the addi- 
tional investment is obtained, 
however, so that this scheme 
should be attractive to large re- 
finers. The pay-out time for the 
lower investment in the 
combined operation is only 
slightly greater than the pay-out 
time in the blocked-out case. 
The use of UOP Platforming and 
Udex processes by both large 
and small refiners can assure the 
production of an adequate sup- 
ply of aromatics for the defense 
effort and for the ever-expanding 
petrochemical industry. 


cost 
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Shell Process Permits Recovery of 


Nitration-Grade Benzene and Toluene 


y ORLD War II provoked in- 
W tensive expansion of the tol- 

uene productive capacity of 
the United States. In the year 1940 the 
country’s toluene production was 30,- 
500,000 gallons year’ derived 
mainly from coal-tar sources. In the 
year 1945, which saw the war draw to 
a close, the toluene production had in- 
creased to 202.000,000 gallons per 
year.” with almost all of the additional 
amount coming from petroleum 
sources. Fifteen plants were completed, 
of which eleven used Shell extractive 
distillation; this represented about 
half of the total toluene capacity. The 
first commercial extractive distillation 
plant for aromatics recovery was 
placed in operation in 1940 at Shell 
Oil Company's Houston refinery. 


per 


The history of expansion in toluene 
is now being repeated with another 
aromatic, viz, benzene. In 1949 the 
production of chemical-grade plus 
motor-fuel-grade benzene totaled 156,- 
000,000 gallons,® almost entirely from 
coal-tar sources. In 1951 the supply of 
all grades of benzene was estimated to 
be 250 million gallons,* of which about 
175 million gallons were derived from 
coke-oven light oil and 25 million gal- 
lons from petroleum, whereas 50 mil- 
lion gallons were imported. The Na- 
Authority has 


tional Production 


Distillation Pro 
e the 17th 
ute’'s Division 


TABLE 1 


Extractive Distillation Units for Aromatics 


COMPANY 


Location 


certified additional capacity for 133 
million gallons annually. 

Three recovery processes are being 
employed in this current aromatics ex- 
pansion program: |) extractive distil- 
lation; 2) liquid-liquid extraction 
using diethylene glycol-water solvent; 
and, 3) silica-gel adsorption. 

The first 
commercial scale from petroleum by 
extractive distillation was from Shell's 
Wilmington refinery early in 1947, 
where the toluene facilities there were 
converted without mechanical change 
of any kind to production of the next 
lower aromatic. Three other toluene 
extractive distillation plants have been 
converted to benzene recovery, viz.: 
Continental Oil Company’s plant at 
Ponca City, Okla.; Pan American Re- 
fining Company’s plant at Texas City, 
Texas; and the plant of Standard Oil 
Company (Indiana) at Whiting, Ind. 
Besides these, three extractive distilla- 
tion plants for benzene recovery are 
known to be under construction, viz.: 
Atlas Processing Company, Shreveport, 
La.; Standard Oil Company of Cali- 
fornia, El Segundo, Calif.; and Shell 
Oil Company, Houston. A list of aro- 
matics extractive distillation plants is 
given in Table 1. 


This Problem of Purity 
The quantity production of nitra- 


benzene recovered on a 


eas for 
mid-year 
Refining 


THE PRODUCTION of nitra- 
tion-grade benzene and tolu- 
ene involves the separation of 
essentially a chemically-pure 
substance from sources which 
at times contain only a few 
percent of the aromatic ad- 
mixed with a wide range of 
other hydrocarbons, some of 
which exhibit the same vola- 
tility as the aromatic. The 
presence of only 0.1 percent 
of the next higher aromatic is 
alone sufficient to bring the 
distillation range to the ASTM 
specification limit. The acid- 
wash color specification limits 
rigidly the concentration of 
certain unsaturates; e.g.. as 
little as 0.002 percent cyclo- 
pentadiene. 0.01 percent 
methylpentadiene, or 0.1 per- 
cent cyclohexene can be tol- 
erated. In order to meet all 
specifications for nitration- 
grade benzene or toluene and 
to allow for slight variations 
in feed composition and plant 
control, a commercial plant 
must be designed for 99.5 per- 
cent purity. The Shell extrac- 
tive distillation process has 
had the benefit of 12 years’ 
commercial experience in the 
recovery of nitration-grade 
aromatics. The application of 
this process to the recovery of 
nitration-grade benzene alone, 
and also to the recovery of 
nitration-grade benzene to- 
gether with an aromatic-rich 
aviation gasoline blending 
stock, is discussed. 


tion-grade aromatics from petroleum 
sources during and since World War 
II assumes special significance when 
one considers the high purity which 
“nitration-grade” implies. The produc- 
tion of benzene and toluene involves 


TABLE 2 


Specifications for Nitration-Grade Aromatics 


Benzene Toluene Xylenes 
ASTM D-835-50 ASTM D-841-50 ASTM D-843-50 





Recovery Specific gravity, 15.56. 15.56 


Distillation range: initial to dry, 


Solidification point, °C 


Aromatic 
Saturates, percent by weight 





L. New Operating 
1. Continental Oil Company 
2. Pan American Refining (orporation 
3. The Pure Oi! Company 
4. Shell Ol Company 


Ponca City, ( 
Texas City 
Toledo, Ohio 


5. Shell Onl Company 
6. Standard (hl Company 
ader Construction 


Whiting, Ind 


Indiana 


Texas 
Wilmington, Calif 


Wood River, Ill 


maximum) 
Acid-wash color (maximum 
Acidity 
Sulfur 
Copper corramon 
Color 


Benzene, toluene 
Benzene 
Toluene 
Benzene, toluene 

xylenes 
Toluene, tylenes 
Ben tene 


and 


0.8690 to 0.8730 = 0.8650 to 0.8700 
1.0, including 3.0, ineluding 
110.6+0.1 139.33 


0.2820 to 0.8860 
C. | 1.0, including 90.1 


485° 


15 percentt 4.0 percent 
, > t 


None 
No HS or 802 
No coloration 
Not darker thar 


Same 
Same 
Same 


“ame 
Same 
Same 


3 ppm 
K2CreO2 in HzO 


Benzene 
Benzene. 
Benzene 


Shreveport, La 
Houston 
El Segundo, Calif 


U : 
1. Athas Oil Processing Company 

2. Shell Oil Company 

3. 5 Oi Company of Californa 


toluene * Barrett Div., Allied Chemical and Dye Corp., and others specify a minimum of 5.0 C 
+ U.S. Army specifies 1.0 percent by volume 


¢ Minimum initial boiling point, 137.2 C_; maximum dry point, 140.5 ( 
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Figure |. 
ASTM Distillation 
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the separation of essentially a chemi- 
cally-pure substance from sources 
which at times contain only a few per- 
cent of the aromatic admixed with a 
wide range of other hydrocarbons, 
some of which exhibit the same vola- 
tility as the aromatic. 

High-purity, or nitration-grade, aro- 
matics are most commonly produced 
to conform to the ASTM specifications 
summarized in Table 2. A detailed ex- 
amination of a few of the most perti- 
nent specification tests is necessary in 
order to obtain a clear idea of the 
problems involved in producing aro- 
matics which conform to them. 

The distillation range of 1.0° C., in- 
itial to dry, specified for benzene and 
toluene must be considered in the light 
of the fact that 99.9+ percent benzene 
or toluene has a range of 0.4 C. ac- 
cording to the standard procedure and 
that, with less pure samples, the ob- 
served initial points and dry points are 
not reproducible to better than +0.1 
C. Thus the safe tolerance for impu- 
rities is considerably less than one 
might at first surmise. The extent to 
which the distillation curve for 99.9 
percent benzene, or toluene, is shifted 
by the addition of a few known im- 
purities is shown in Figure 1. Thus the 
presence of only 0.1 percent of the 
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next higher aromatic is alone sufficient 
to bring the boiling range to the speci- 
fication limit. About 1 percent of a 
naphthene such as methyl cyclohexane 
in benzene can just be tolerated, 
whereas saturation with water will 
cause the maximum boiling-range 
specification to be exceeded. The in- 
itial boiling point of benzene may be 
lowered as much as 2.3° C. by the 
amount of water corrésponding to sat- 
uration at room temperature. 

The acid-wash test is perhaps the 
most sensitive of the specification tests ; 
it detects small traces of certain types 
of unsaturated hydrocarbons. For ex- 
ample, as little as 0.002 percent cyclo- 
pentadiene, 0.01 percent methylpenta- 
diene, or 0.1 percent cyclohexene can 
be tolerated for an acid-wash color 
Specification 2 (Table 3). It is par- 
ticularly significant that these types 
of compounds are the most difficult 
hydrocarbons to separate from the aro- 
matics by the more common physical 
separation techniques; e.g., adsorption, 
extraction, and extractive distillation. 

A maximum of 1.0 percent impurity 
is allowed in benzene by the freezing 
point specification of 5.0° C. minimum 
(Figure 2). In the case of toluene, the 
ASTM specification for saturates al- 
lows 1.5 percent maximum, whereas 
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the U.S. Army specification allows 
only 1.0 percent. 

In summary, one finds that, in order 
to meet all specifications for nitration- 
grade benzene or toluene, the product 
must certainly be of 99.0 percent pu- 
rity, with less than 0.1 percent of a 
second aromatic constituent. To allow 
for slight variations in feed composi- 
tions and plant control, a commercial 
plant must be designed for 99.5 per- 
cent purity. 


The Process 


The requirement of high purity, 
when coupled with the stipulation of 
high recovery from dilute sources, 
places a premium on process control. 
The purity requirement imposes a ne- 
cessity for long periods of onstream 
operation, as little opportunity exists 
for blending off-specification products. 
The Shell extractive distillation proc- 


TABLE 3 


Unsoturates Content in Benzene for 
Acid-Wash Color 2 





Cyclopentadiene (dicyclopentadiene) 
2-Methyl-1,3-pentadiene 
Cyclohexene 

24 

1 


,4-Trimethyl-2-pentene 
Heptene 











ess was developed with these factors in 
mind. 
The process has been described in 


detail in earlier publications.* * It con- 


sists of three steps: 1) prefractiona- 
tion of the petroleum stock in one or 
two columns to prepare a concentrate 
fraction which contains a single aro- 
matic (benzene, toluene, xylenes, etc.) ; 
2) distillation of the fraction in the 
presence of a higher-boiling solvent 
such as phenol, followed by stripping 
of the aromatic from the solvent; and, 
3) a mild treating step, usually re- 
quired only in order to pass the strin- 
gent acid-wash color test. 

Figure 3 is a simplified flow dia- 
gram of a plant to recover a single 
aromatic such as benzene from cata- 
lytic reformate. Depentanized naphtha 

for example, from a_ platforming 
unit—is charged to the prefractiona- 
tion column (usually 65 trays) to re- 
ject those constituents which cannot 
be separated efficiently from the aro- 
matic in the extractive distillation step 
The exact conditions to be chosen de- 
pend upon the feed stock—keeping in 
mind that a proper balance of load 
should be maintained between this and 
the extractive step. 

The aromatic concentrate is charged 
at a mid-point in the extraction column 
(60 to 70 trays), and hydrocarbon- 
free solvent is introduced a number of 


plates above. The upper section above 
the solvent port is provided to “knock 


back” solvent so that essentially aro- 
matic-free and solvent-free raffinate is 
removed as top product. The lower sec- 
tion of the column serves to recover 
the aromatic, which is separated from 
the solvent in the subsequent stripping 
column (30 trays). 

A small solvent cleanup still (single- 
stage) is provided to reject continu- 
ously very small amounts of high-boil- 
ing reaction products of phenol and 
diolefins, as well as phenol and iron 
which otherwise would accumulate in 
the circulating solvent. The effect is 
minor when oxygen is excluded from 
the system by gas-blanketing accumu- 
lators and rundown tanks which handle 
streams which reach the extraction sys- 
tem. Phenol reaction products amount 
to less than | barrel per week in a 
plant which recovers 1,000 barrels per 
day of aromatic from dehydrogenation 
product. 

It has been found by experience that 
corrosion of carbon steel by phenol 
at temperatures below 170° C. 
gible. All equipment in phenol service 

including lines, columns, trays, and 
bubble caps—can be of carbon steel 
except the valve trim and the reboiler 


is negli 


tubes and tube sheets in the extraction 
and stripping columns, which are nor- 
mally fabricated of type 316 stainless 
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steel. The two hot solvent pumps are 
constructed of a special Fe-Cr-Ni al- 
loy (e.g., worthite). Tables 4 and 5 
list corrosion rates for common metals 
in hot phenol service.* 

Table 6 is a material balance for re- 
covery of benzene from a depentanized 
catalytic reformate which contains 46 
percent benzene. The recovery of nitra- 
tion-grade benzene is 98.4 percent. 
Utility and chemical requirements are 
listed in Table 7. 


Why It Works 


Extractive distillation depends upon 
the enhancement of vapor pressures in 
non-ideal solutions. When a dissimilar 
third component is added to a rela- 


TABLE 4 


Effect of Temperature on Corrosion of Steel 
by Phenol 

shed low- 
1S by 2 in 10 @ « 
hydrated by distillation, in evacuated and sealed 


stagnant for 24 hours.) 


Conditions Pol arbon steel striy 
inches, immersed f phenol de 


class tube 


Corrosion Rate 


Temperature, (“( Mils Per Year 





1 
16 


0 


0 2 4 
SOLIDIFICATION POINT, DEG C (CORRECTED FOR WATER CONTENT) 
Figure 2. Purity of Benzene vs. Solidification Point (Assumes MW of Impurity 


98). 


tively narrow-boiling mixture of two 
different kinds of components, the 
vapor pressure of one is increased rela- 
tive to that of the other, thus permit- 
ting separation by distillation. The 
effectiveness of phenol in aiding the 
separation of aromatics from close- 
boiling non-aromatics is illustrated by 
the data in Table 8. From these data 
it is apparent that, if one is careful to 
exclude the bulk of the higher-boiling 
non-aromatics in the prefractionation 
step, the close-boiling paraffins, naph- 


TABLE 5 
Corrosion of Different Alloys by Phenol 


(Conditions: Polished 
inches; immersed in 10 2 phenol 


hydrated by distillatior e lated 


metal striy 0.25 by 2 
of sample de 
and sealed 


glass tube; stagnant f 


Corrosion Rate 
From Weight Loss 
Mils Per Year 


Used Plant 
Phenol 


Pure 
Phenol 


ALLOY 





1. Low-carbon steel (0.( 
carbon 0 43 
2. 12-chromium steel (tyy t J 10 
3. 18-8 stainless stee! (type 304 ) 0 
4. 188 and molybdenum stainless 
steel (type 316 ) 1 
Durimet stainless steel 
24-20 stainless steel (type 310 0 
Nickel (99.4 percent ( 31 
Aluminum 2-5 


ast 0 
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Nitration-Grade Benzene 
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Day 
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BOTTOM 
TOP PRODUCT PRODUCT 
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by 





Henzene concentratiot 
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Solvent stripping 
Redistllation® 
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Figure 3. Shell Aromatics Re- 
covery Process — Nitration- 
Grade Benzene 


Ce DEPENTANIZED 
CATALYTIC REFORMATE 


thenes, and olefins, including cyclo- 
olefins, can be rejected to the overhead 
raffinate. This has been illustrated in 
a practical manner by the successful 
application of the process during the 
war for the recovery of toluene from: 
1) straight-run naphthas; 2) the prod- 
uct from naphthene dehydrogenation 
at 750 psig over tungsten-nickel-sul fide 
catalyst; 3) hydroformates; 4) ther- 
mally reformed and cracked fractions; 
and, 5) cracked gasolines from the 
true vapor phase process. A mild pre- 
treatment with sulfuric acid or clay in 
Case 4, and with phosphoric acid in 
Case 5, is desirable to remove part of 
the diolefins. 

The requirement for prefractiona- 
tion becomes more and more impor- 
tant as olefinicity increases for pro- 
gressive increase in the number of 


TABLE 7 
Labor, Chemical, and Utility Requirements 


Benzene from Depentanized 
1000 


For Nitration-Grade 
Catalytically Reformed C, Naphtha ( 
Per of Benzene) 


Barrels Stream Day 


Per Barrel 


CHEMICALS Benzene 





Phenol, pound 02 
98 percent sulfuric acid, po 


Caustic, pound Less than |! 


UTILITIES 
Fuel, millions of Btu's 
Circulating cooling water 
gallon 
Electric power, kwh 
Operating labor (direct cost), 
labor and materials, cents 


90 to 120° I 


ents 
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EXTRACTIVE DISTILLATION 
COLUMN 














NITRATION 
GRADE 
DENZENE 


SOLVENT STRIPPER 








s 
: 
: 
: 


PREFRACTIONATOR 
BOTTOMS 


double bonds makes the molecule be- 
have more and more like an aromatic 
in degree of departure from ideality. 
This complication holds for all the 
common physical separation processes, 
viz: adsorption, extraction, and ex- 
tractive distillation. 

The relative volatilities given in 
Table 8 shows that a relatively large 
number of stages is required to attain 
high purity and high recovery. How- 
ever, the excellent efficiency and ca- 
pacity of vapor-liquid contacting de- 
vices make it possible to achieve these 
ends at reasonably low cost. 

The type and severity of treatment 
to be given the aromatic recovered by 
extractive distillation depend upon the 
source material (Table 9). It is inter- 
esting that benzene recovered from 
natural gasoline requires only caustic 
and water wash to remove small traces 
of phenol, and that subsequent drying, 
but no redistillation, is required to 
meet all the nitration specifications. 
Nitration-grade specifications for tolu- 
ene and xylenes recovered by extrac- 
tive distillation from naphthene-dehy- 
drogenation concentrate may be at- 
tained by a relatively simple treatment 
with maleic anhydride followed by 
caustic and water wash. Again, redistil- 
lation is not required. Treating losses 
are insignificant in these cases. As 
olefinicity of the concentrate increases, 
it becomes necessary to resort to mild 


TABLE 8 


Relative Volatilities for 50-50 Molal Mixtures of Each Hydrocarbon 
with Benzene at 120 C 


(Volat 


Norma 
Boiling Point (°C 


COMPONENT 


lities Relative to Benzene) 


VOLATILITY RELATIVE TO 
BENZENE, a 


l With 50 Mel 
Selvent-free Percent Phenol 





68.74 
91.95 
98.43 
80.74 
92.34 
100.93 
63.49 
82.98 


nHexane 

3-Methylhexane 

nHeptane 

Cyclohexane 
Trans.-1,3-dimethyleyclopentane 
Methyleyclohexane 

(Hexene 

Cyclohexene 
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\ CIRCULATING 
SOLVENT 


sulfuric-acid treatment followed by 
caustic neutralization, water wash to 
separate polymers and subsequent dis- 
tillation. Four pounds of 98-percent 
sulfuric acid per barrel were found to 
be sufficient for most toluene recov- 
ered from hydroformates. In the case 
of thermally cracked and thermally 
reformed naphthas, acid requirements 
increase (up to 20 pounds of 98-per- 
cent sulfuric acid per barrel of aro- 
matic), and losses become correspond- 
ingly greater. 


Can More Than One Aromatic 
Be Recovered? 


The extractive distillation process 
can be used for recovery of benzene, 
toluene, or xylenes. One Shell plant, 
designed expressly for recovering tolu- 
ene from dehydrogenated straight-run 
naphthas, periodically changes from 
benzene to toluene to mixed xylenes, 
depending upon the marketing require- 
ments of the company. This plant has 
used mixed cresylic acids (200° to 
220° C.) as solvent for all three aro- 
matics. This solvent has a boiling point 
sufficiently high to be used for xylene 
recovery; however, it is not quite so 
selective as phenol which is recom- 
mended for both benzene and toluene 
recovery. 

Because of the stringent require- 
ments for purity, it is recommended 
that separate distillation columns be 
installed for each aromatic desired in 
nitration-grade quality. In the case of 
smaller-capacity units, the concentrates 
may be processed in blocked-out oper- 
ation through a single extractive dis- 
tillation section. However, it is possible 
rather simple to produce a single 
nitration-quality aromatic while an 
aromatic-rich concentrate is being 
made when the feed has a high con- 
centration of aromatics. Figure 4 is a 
simplified flow sheet which illustrates 
the recovery of nitration-grade benzene 
from the stabilized product of Plat- 
forming a 60° to 110° C. (140° to 
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tha, while simultaneously an aromatic- Treating Requirements 

rich concentrate is recovered for use as _ = 6 

a blending component in aviation gaso- —_Naatee- 

line (material balance, Table 10). By Aromatic Source Treating Requirements Properties 

the addition of a column to reject non- Benzene Natural gasoline Caustic and water wash (re- Specific gravity (15.56/15.56 ( 0.8842 
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exclude components which boil above and redistillation Paraffin hydrocarbons, percent by vol 0.8 
toluene, and in the adjustment of the 
severity of Platforming. TABLE 10 

Material Balance (Solvent-free Basis) 


Features Nitration-Grade Benzene and Aromatic Aviation Blending Stock from Depentanized 
Naphtha from Platforming an East Texas-West Texas (,-C; Fraction 





In summary, the following features 
of extractive distillation for aromatics ses TOP PRODUCT potres: PROBUCT 
recovery may be noted: 

1) It is a process which has been proved 
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The Arosorb Process 
In Refinery Operations 


W. H. DAVIS, J. I. HARPER and E. R. WEATHERLY 


Sun Oil Company 
Philadelphia 


HE Arosorb process is an out- 
growth of the successful use 
of silica-gel adsorption as an 


analytical method for separating or- 
ganic compounds. The analytical 
method was developed extensively in 
connection with API Research Project 
6, and since then has proved to be a 
highly useful procedure in most pe- 
troleum laboratories. In the analytical 
method the gel is discarded after each 
test, as the relatively low cost of the 
gel does not warrant regeneration. In 
any commercial application of silica 
gel for selective adsorption, discarding 
the gel or regenerating with heat to 
drive out the contained hydrocarbon 
or organic liquid would be prohibi- 
tively expensive. However, in 1943 an 
idea was developed by Sun research 
chemists for operating a silica-gel bed 
in a cyclic manner. First the bed is 
used for adsorption, and then is de- 
sorbed with a suitable liquid, leaving 
the gel in condition for re-use in the 
next cycle. This basic idea, modified 
and improved over the years, has re- 
sulted in a new commerciai process 
called the “Arosorb process.” 


ation was before the 17th Mid 
f the American Petroleum In 
m of Refining, San Francisco 


Original present 
Year Meeting 
stitute’s Divi 
May 14, 1952 


Figure 1. Flow Sheet of 
PRETREATERS 
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The Arosorb process actually is not 
merely another process, but a new re- 
fining tool in the sense that distilla- 
tion, solvent extraction, and other 
techniques are available tools to the 
refiner. Although the process has been 
primarily developed for the separation 
of aromatics from various refinery 
streams, it can be applied to the sep- 
aration of other materials such as ole- 
fins, non-hydrocrabon organic liquids, 
or any separation where silica gel has 
a selective-adsorption affinity for one 
or more of the component liquids in 
the system. 


Description of Process 

This discussion will show what the 
Arosorb process can do for a refiner 
and what the costs will be to obtain 
various results. Therefore little space 
can be devoted to the technical aspects 
of the process, but a few words along 
this latter line are in order. 

The silica gel used is manufactured 
commercially by The Davison Chemi- 
cal Corporation, and consists of gran- 
ular particles ranging from 28 to 
200-mesh. This material is used in 
one or more cases, or gel beds, which 
have diameters of 3 to 10 feet and 
heights of 15 to 25 feet. Inasmuch as 


Typical Arosorber Operation, Using Desorbent Heavier than Charge. 


AROMATIC 
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THE AROSORB process, a 
Sun Oil Company develop- 
ment, is an outgrowth of the 
use of silica gel as an analyt- 
ical method for separating 
various types of hydrocarbon 
liquids. Several silica-gel beds 
are employed in a cyclic oper- 
ation involving successive ad- 
sorption and desorption steps. 
The desorption is effected by 
a suitable liquid, such as tolu- 
ene or xylene, which leaves 
the silica gel ready for imme- 
diate re-use in the adsorption 
step of the next cycle. 

fan AMrosorber is a highly 
flexible unit capable of han- 
dling a wide variety of refin- 
ery streams of virtually any 
boiling range from about 150 
to 700° F. Processing several 
stocks permits the refiner to 
manufacture nitration-grade 
benzene and toluene, as well 
as a full line of high-aromatic 
solvents ranging from the fast- 
to very slow-drying types. The 
companion saturate streams 
represent a similar series of 
low-aromatic solvents plus a 
68-cetane-number diesel 
blending stock. 

Plant investments run from 
around $750,000 to $2,250,000, 
respectively, for nominal thru- 
puts of 500 to 5000 bbl per 
day. Operating costs range 
from about | to 3 cents per 
gallon of charge, depending 
on plant size and type of 
charge stock. 


the cycle time for a gel case runs froni 
one to two hours, it is advisable to 
operate several cases suitably stag- 
gered in flow pattern in order to 
smooth out the overall flow of liquids 
through the system. 

The desorbent used in any particular 
operation is chosen from the same 
chemical type as the material being 
selectively adsorbed from the charge 
stock, but has a sufficiently different 
boiling point to permit subsequent 
separation by distillation. This leads 
to two basic types of operation. 


Operation on Low-Boiling Stocks 
The scheme used for relatively low- 
boiling charge stocks consists of em- 
ploying a desorbent higher boiling 
than the charge. This type of opera- 
tion is shown in Figure 1, which is 
a much simplified flow sheet of a 
unit charging 2500 barrels per day 
of catalytic reformate for the produc- 
tion of nitration-grade benzene and 
toluene. The charge stock is pre- 
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treated by passing it over activated 
alumina or other suitable material for 
the removal of water and other gel 
poisons, and then passes into one of 
several silica-gel cases for a period of 
40 minutes. The charge is then di- 
verted to another case, and the first 
case is fed with desorbent for a period 
of 70 minutes, at the end of which 
time the gel is ready to receive charge 
again. 

In the the 
terms “charge saturates” and “charge 
aromatics” refer, respectively, to the 
saturates, i.e., the paraffins and naph- 
thenes, originally present in the charge 


following discussion 


and the corresponding aromatics 
originally in the charge stock. As the 
charge stock passes down through the 
bed, the charge are ad- 
sorbed, leaving the bulk of the charge 
saturates in the voids around the gel 
particles. The desorbent. 
sists of a crude xylene stream contain- 


aromatics 


which con- 
ing about 65 percent xylenes, pushes 
the saturates out of the silica-gel bed 
and displaces the charge aromatics 
adsorbed on the gel 

The effluent from the bed is divided 
three ways. The effluent containing 
the charge saturate goes to a tower, 
T-1, for recovery of the saturated prod 
uct overhead and desorbent as bot- 
toms, the latter being returned to the 
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system for re-use. The next portion of 
the effluent may be recycled to the 
charge stream if particularly high- 
purity products are desired, as dis- 
cussed in more detail later. The final 
portion of the effluent containing the 
charge aromatics flows to a fractiona- 
tor, 7-2, for recovery of the aromatic 
product as overhead and the desorbent 
again as bottoms. The fractionator, 
7-3, shown in the flow sheet is simply 
a benzene-toluene splitter. 

Figure 2 is a composition diagram 
of the effluent from a gel case during 
one complete cycle. Although the over- 
all desorbent stream contains 65 per- 
cent xylenes and 35 percent saturates 
of about the same boiling range as 
the xylenes, the composition of the 
desorbent in the effluent varies sub- 
stantially during the cycle. Note that. 
at the beginning of the cycle, the 
effluent consists wholly of desorbent 
which is of normal composition. As the 
cycle progresses, the charge saturates 
become a major portion of the effluent 
and the desorbent part is mainly 
aromatics. Later in the cycle the charge 
saturates disappear as the charge aro- 
matics begin to show up in the effluent. 
During this period the desorbent satu- 
rates are present in a higher pro- 
portion than normal, relative to the 


desorbent aromatics. At the end of 


the cycle the effluent again is wholly 
desorbent of normal composition. 
The effluent between the two vertical 
dashed lines contains the only over- 
lapping of saturate and charge aro- 
matics, and this may be recycled to 
obtain maximum recovery of high- 
purity aromatics. The purpose of the 
saturate component of the desorbent 
is to provide the wedge of desorbent 
saturates between the charge aromatics 
and charge saturates, as shown in 
Figure 2. and to reduce the total 
aromatic content of the recycle stream. 


Operation on High-Boiling Stocks 

The other type of operation, shown 
in Figure 3, is used for relatively 
high-boiling charge stocks such as 
kerosine or catalytic gas oil. In this 
instance a 35:65 pentanetoluene mix- 
ture, which boils below the charge. 
is used as the desorbent. In addition, 
pentane is employed to reduce the 
viscosity of the charge. Choice of 
pentane here is merely a matter of 
convenience in describing the process ; 
any low-boiling saturate fraction is 
suitable. 

The flow sheet in Figure 3 repre- 
sents the same plant discussed in con- 
nection with Figure 1, but is now 
shown operating on a typical charge 
stock in the kerosine boiling range. 
The kerosine plus the pentane diluent 
is pretreated, and flows to one of the 
gel cases for a period of about 80 
minutes. This is followed by the de- 
sorbent for another 70 minutes to 
complete the cycle. The saturate and 
aromatic effluents again flow to frac- 
tionators T-] and T-2, respectively, but 
now the toluene desorbent and the 
pentane diluent are taken as overhead 
streams, leaving the saturate and aro- 
matic products as bottoms. The pen- 
tane-toluene overhead from 7T-/ is fed 
to T-3, which was the benzene-toluene 
splitter in the other operation. in order 
to recover the pentane diluent for re- 
use. This separation is not required 
on the overhead from 7-2 because 
pentane is a component of the de- 
sorbent. 

The effluent diagram for this op- 
eration would be similar to Figure 2. 
the pentane diluent appearing partly 
in the charge saturates and partly as 
desorbent saturates. Recycle could be 
employed if desired, but extremely 
high-purity products normally are not 
required in kerosine and gasoil opera- 
tions. 


Character of Products from 
Typical Operations 
Thus far the highlights of 
general methods of operating the Aro- 
sorb process have been presented. The 
next step is to see what results can be 
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TABLE 1 
Catalytic Reformate—Charge and Product Tests 


Areserber 
Charge 


Saturate 
Product 





Yield, percent by volume 
Chemical composition, percent by volume 
Aromatics 
Olefins 
Paraffins 
Naphthenes 
Specific gravity, 60, 60 F 
Solidifying point, °( 
Paraffins, percent by volume 
ASTM Distillation 


Initial boiling point 
5O-percent point 
Dry point 
Acid-wash color 
Bromine index 
Acidity 


Su_fur compounds 
Copper-strip corros: 
F-1 octane sunibee. "without TEL addition 


* Before finishing 


TABLE 2 
200-F to 300-F Catalytic Gasoline Fraction 
—Charge and Product Tests. 


Aro- 
sorber 
Charge 


Aromatic Saturate 
Preduct Preduct 





Yield, percent by volume 100.0 36.2 63.8 
Chemica! composition. percent 
by volume 
Aromatics 
Olefins 
Naphthenes 
Paraffins 
Gravity, deg API at 60°F 
ASTM distillation, °F 
Taitial botling point 
10-percent point 
50-percent point 
90-percent point 
End point 
Analine point, °F 
Mixed aniline point, 
Kauri butanol solvent, ml at 
F 


128.3 


5 36.9 
Sulfe ir, percent by weight 0.014 0.010 
Octane No 

F-1, without TEL addition 63.1 

F-1, plus 1 mil TEL per gal 74.0 
Performance No 

F-3 plus 4.6 ml TEL per gal 

F-4 plus 4.6 ml TEL per gal 


TABLE 3 


300-F to 400-F Naphthe Fracti 
Charge and Product Tests. 





Are- 
sorber 
Charge 


Aromatic Saturate 
Product Product 





Yield, percent by volume 100.0 
Chemical composition, percent 
by wenght 
Aromatics 
Naphthenes 
Paraffins 
Gravity, deg API at 60 °F 
ASTM distillation. °F 
Initial boiling point 
10-percent point 
50-percent point 
90-percent point 
End point 
Aniline point, °F 
Mixed aniline point, °F 
Kauri butanol solvent, mi at 
77 °F 


150.4 


32.4 


Sulfur, percent by weight 019 0.028 0.010 


Flash Point (Tagliabue closed 
cup tester), °F 2 104 103 


obtained with the use of the highly 
flexible Arosorb process on a wide 
variety of stocks. The characteristics 
of the products which can be produced 
from various refinery streams are cov- 
ered in the following discussion and 
accompanying tables. 
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100.0 67.0 
35 9 3 
2 3 
56 “4 
7 10 
0.7580 0.8830 0.8707 0.6995 
5.10 
oOo 


D-850,°C | D-850,°C 


D-86-46, 
F 


70.4 110.0 150 
8.0 ri 185 
80.3 220 
a 5 
227° 
No free 
acd 
Negative 
Negative 


Negative 
Negative 


TABLE 4 
Kerosine—Charge and Product Tests. 


Are- 
sorber 
Charge 


Aromatic § 
Product 





Yield, percent by volume 100.0 
Chemical composition, percent 
by weight 
Aromatics 
Naphthenes 
Paraffins 
Bromine No 
Gravity, deg API at 60°F 
ASTM distillation, °F 
Initial boiling point 
10-percent point 370 
50-percent point 410 
90-percent point 458 
End port 50s 
Aniline point, °F 143.4 
Mixed aniline point, °F 147.6 
Kauri butanol solvent, mi at 
77°F 34.1 222 
Sulfur, percent by weight 0.018 "0.07 =m 0.010 
Flash point (Tagliabue closed- 
cup tester), °F 125 126 14 


TABLE 5 


Catalytic Gas Oil-—Charge 
Tests. 


Are- 
serber 
Charge 


Aromatic Saturate 
Preduct Product 





Yield, percent by volume 100.0 35.4 
Chemical composition, percent 
by weight 
Aromatics plus olefins , 92 
Naphthenes 
Paraffins 
Bromine No 
Gravity, deg API at 60°F 
ASTM distillation, °F 
Initial boiling point 
10-percent point 
50-percent point 
90-percent point 
End point 
Aniline point, °F 
Mixed aniline point, °F 
DDT solvency, percent by wt 
Drese| index 
Cetane No 
Pour point, °F 
Sulfur, percent by weight 
NPA color 
Flash point (Pensk y-Martens 
closed-cup tester), 
Saybolt Universal viseosity at 
100 °F, sec 


Benzene and Toluene 

Table 1 shows the nitration grades 
of benzene and toluene and the satu- 
rate product produced from process- 
ing a suitable cut from catalytic refor- 
mate. The charge to the Arosorber con- 
tains 35 percent of aromatics, con- 
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sisting of equal amounts of benzene 
and toluene. The benzene and toluene 
products shown in Table 1 represent 
material recovered directly from the 
Arosorber without any finishing step. 
The two products meet nitration-grade 
specifications except for the acid-wash 
color. The acid-wash color of the 
benzene is reduced to less than one, 
and the bromine index to about four, 
by a comparatively light acid treat- 
ment. The toluene responds to treat- 
ment with equal ease. Incidentally, the 
Arosorb process rejects the bulk of any 
olefins present in the feed to the 
saturate product. 

The saturate product is a light gas- 
oline with an F-1: unleaded octane 
number of 62, but it also holds con- 
siderable promise as a very light 
paraffinic solvent. 


Catalytic Gasoline 

Table 2 gives similar information 
for processing a 200-F to 300-F cat- 
alytic gasoline fraction. The aromatic 
product containing 92 percent aro- 
matics commands interest as a medium- 
drying aromatic solvent because of the 
90 Kauri butanol solvency. This ma- 
terial also has an F-4 performance 
number of 195, upon the addition of 
1.6 ml TEL per gal and, therefore, is 
a valuable rich-mixture aviation-gas- 
oline blending agent. The saturate 
product is considerably degraded in 
octane number from the charge be- 
cause of the removal of aromatics, but 
still has an F-1 rating of 74 upon the 
addition of 1 ml TEL per gallon. 


300-F to 400-F Naphtha 

Table 3 gives results from the treat- 
ing of a 300 to 400-F straight-run 
naphtha fraction. The 88 Kauri bu- 
tanol solvency of the aromatic prod- 
uct makes it an excellent high-solvency 
medium-drying solvent. The saturate 
product containing no olefins and only 
1 percent of aromatics is of consider- 
able interest as a stock very closely 
approaching an odorless solvent of the 
medium to slow-drying type. 


Kerosine 

Table 4 gives the results of process- 
ing a typical kerosine; and the prod- 
ucts are similar to those just discussed, 
except for the boiling point which 
throws them into the slow-drying sol- 
vent type. 


Catalytic Gas Oil 

Table 5 covers the operation on a 
typical catalytic gas oil, the highest- 
boiling product for which data are 
presented. Still higher boiling prod- 
ucts can be handled under somewhat 
different conditions. 
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Figure 3. Flow Sheet of Typical Arosorber Operation, Using Diluent and Desorbent Lighter than 
Charge. 


The aromatic product from catalytic 
gas oil may be used as a very slow- 
drying solvent or as an_ insecticide 
solvent. The saturate product with a 
68 cetane number has application as 
a high-cetane diesel-fuel blending 
agent. One part of this material will 
blend with more parts of 
typical catalytic gas oil to give a 50- 
cetane fuel. 
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Desulfurization 

As shown in Tables 2 to 5, sulfur 
compounds tend to concentrate in the 
aromatic product, giving saturates with 
sulfur contents much lower than those 
of the corresponding charge stocks. 
This point is of small importance with 
the low-sulfur materials used in this 
work, but may have real significance 
to the refiner runs high-sulfur 
crudes. 


w ho 


Investment and Operating Costs 
How the process operates, and what 


TABLE 6 


it can do for the refiner, have been 
developed. Now for the cost picture. . . 

Estimated investment and operating 
costs for three different sizes of Aro- 
sorb units, designated I, II, and III, 
are presented in the following text and 
in Tables 6 through 9. The operating 
costs for these three units are also 
shown for three typical operations, 
viz., charging catalytic reformate, 
kerosine, and catalytic gas oil. 

The three units were designated 
basically for charging 500, 2500, and 
5000 barrels per day of catalytic refor- 
mate for the production of benzene 
and toluene. The thruputs were then 
calculated for the kerosine and cataly- 
tic gasoil operations after the removal 
of only obvious, small bottlenecks. As 
a result, the investment costs represent 
completely flexible plants with the in- 
dicated capacities for the several typi- 
cal operations. The estimated plant in- 
vestment ranges from $720,000 for the 
500-barrel-per-day charging capacity 


to $2,260,000 for the 5000-barrels-per- 
day unit. These investment figures are 
based on an erected plant within bat- 
tery limits, including silica gel and 
activated alumina, as well as engineer- 
ing and contractor's fees. 

The units have a greater capacity 
for kerosine than catalytic reformate 
which results from the low aromatic 
content of the kerosine, and a com- 
paratively low distillation load per 
barrel of charge. The high viscosity of 
the catalytic gas oil requires greater 
dilution and this, together with the 
higher aromatic content, reduces 
throughput. 

Table 6 gives the operating costs for 
the three units processing the catalytic 
reformate stock. The operating costs- 
which include the fixed charges for 
10-year depreciation, insurances, taxes 
and maintenance—range from 2.3 cents 
per galllon of charge for the smallest 
plant to 0.9 for the largest plant. The 
unit costs for labor and utilities were 
based on approximate Gulf Coast fig- 
ures, and the values used are given in 
Table 9 so as to permit converting 
processing costs to any other basis 
desired. 

Table 7 covers similar information 
for charging kerosine. As indicated 
previously, the capacity of the units is 
appreciably increased, viz., about 60 
per cent higher than for reformate: 
and, as a result, operating costs per 
gallon of charge are down to 1.5 to 
0.6 cents, depending again on the size 
of the unit. 

As shown in Table 8, the range of 
throughput for the catalytic gas-oil 
operation is 360 to 3600 barrels per 
day. The operating cost range is 3.4 
to 1.3 cents per gallon of charge. 

A running royalty figure was not in- 
cluded in the foregoing operating costs 
as it is a small item. A basis for a 
paid-up royalty is provided for those 
refiners who prefer such an arrange- 
ment. 


TABLE 7 


Operating Costs for Processing Kerosine. 


Operating Costs for Processing Catalytic Reformate. 


Arosorber | ant 


Plant investment, millions 
of dollars 
Thruput, barrels per day 
Fixed charges. dollars per day 
Depreciation, 10 years 
Insurance and taxes, 0.5 perce 
Maintenance, 5 perce 


Durect charges. dollars per day 


Utilities: power 
fuel 
steam 
water 
Supphes: rylene 
mbea gel 
activated alumina 


Total operating cost 


Dollars per barrel 
Cents per gallon 


112 


Aroserber Unit 


Plant investment. millions of 


rs 
Thruput, barrels per day 





Fixed charges, dollars per day 


Depreciation, 10 years 


Insurance and taxes, 0.5 percent 


Maintenance, 5 percent 


Direct charges, dollars per day: 
Labor 


Utilities: power 


steam 
¥ 
wopentane 


toluene 
silhea gel 


Supphes 


activated alumina 


Total operating cost 
Dollars per barrel 
Centa per gallon 


Vol 
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Diversified Operations 

Particularly in the case of the larger 
Arosorb units, operating continuously 
on either kerosine or catalytic gas oil 
might produce too large a quantity 
of products compared to demand. Fur- 
thermore, many refiners would wish to 
process a variety of stocks in order to 
have a diversified line of aromatic and 
saturate solvents, diesel oil, ete. Ad- 
vantage may then be taken of the great 
flexibility of the Arosorb process, 
which permits the refiner to select the 
best combination of operations to suit 
the market situation at any particular 
time. Inasmuch as Arosorbers of the 
type described in this paper can han- 
dle almost any type of available re- 
finery stream (from 150° to 700° F), 
the number of operating combinations 
and the diversity of products are vir- 
tually unlimited. The problem then 
becomes only one of selecting the most 
profitable combination. 

Figure 4 was prepared merely as 
an example to illustrate diversifica- 
tion, using the three charge stocks for 
which operating figures were 
given earlier. In Figure 4 the number 
of days per month for each of the 
three operations is given at the bottom 
and the amount of each product pro- 
duced is shown by the vertical bars. 
The chart was calculated for Aro- 
sorber II, the intermediate-size unit. 

The situations developed by run- 
ning kerosine and catalytic gas oil 
each for 2.5 or 5 days per month and 
at the expense of catalytic reformate 
result in an interesting balance of 
products, ranging from benzene and 
the fastest drying aromatic and satu- 
rate solvents to the slowest drying 
solvents and diesel fuel. The saturate 
gasoline produced incidental to the 
manufacture of benzene and toluene 
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Figure 4. Diversified Operations for Arosorber II. 


was not included in Figure 4 because 
gasoline quantities are not normally 
considered in terms of gallons per 
year. Expressed as barrels per month, 


TABLE 8 
Operating Costs for Processing Catalytic Gas Oil. 


Arosorber Unit 
Plant investment, millions of 


lars 
Threput, barrels per day 





Fixed charges, dollars per day: 
Depreciation, 10 years 
Insurance and taxes, 0.5 percent 
Maintenance, 5 percent 


Direct charges, dollars per day: 
Labor 


Utilities: power 
fuel 

steam 

water 

wopentane 
toluene 

silican gel 
activated alumina 


Supphes 


Total operating cost 
Dollars per barre! 
Cents per gallon 
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TABLE 9 


labor and Utility Costs, Based on Gulf 
Coast. 


Labor 2 men per shift at $2.00 per hour 


Supervision 1 man for | shift per day at $3.00 per hour 
Power $0.005 per kilowatt-hour 

Fuel $0.12 per million Btu's (as gas 

Steam $0.25 per 1,000 Ib. 

Water $0.02 per 1,000 gal 


the gasoline amounts to 51,000, 42,000, 
34,000, respectively, for three cases. 

Of necessity, the studies outlined 
herein have been limited to three 
stocks. However, many refiners may 
have other streams, varying in boiling 
range and aromatic content, which 
they might wish to process. Specific 
proposals to suit the individual refin- 
er’s needs can readily be prepared. 
Universal Oil Products Company and 
Houdry Process Corporation, both are 
agents authorized to license the Aro- 
sorb process under patent rights of 
Sun Oil Company. 














Destrehan Fluid Hydroformer 


Scheduled for Operation Soon 


1E first commercial hydro- 
forming unit to use the fluid- 
ized catalyst technique will 


be put into operation this year at the 
Destrehan, La., refinery of Pan-Am 
Southern Corporation. Although the 
fixed-bed hydroforming process for 
producing high-octane gasoline from 
low-quality naphthas has enjoyed wide 
acceptance by the oil industry, it is 
only recently that the fluid catalyst 
technique, extensively applied in the 
field of catalytic cracking, has been 
adapted to hydroforming 

The new fluid hydroforming enjoys 
advantages over the fixed-bed 
The cost of construction and 


many 
process 
operation is lower; product yield and 
quality are better; and operation and 
maintenance are simpler These advan- 
tages result largely from the continu- 
ous nature of the sub- 
stantially improved catalyst tempera- 


process, the 
ture and activity control obtainable, 
the improved catalyst utilization, and 
the improved contacting 

The Destrehan fluid hydroforming 
unit is designed to process Gulf Coast 
naphtha for the production of high- 
octane aviation or motor-gasoline 


blending stoc ks 
Oil Flow 


The general process flow is shown 
in Figure 1. Naphtha feed and recycle 
gas will be preheated first by exchange 
against hot reactor effluent and then in 
furnaces. Preheated feed. recycle gas. 
and regenerated fluid catalyst will en 
ter the reactor near its base. Vapor will 
flow upward through the fluidized cata- 


Seebold at Chicago and 
Whiting, Ind. Bertetti is wit 
ern Corporation, New ¢ 
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lyst bed, through a catalyst-disengag- 
ing space, and then through two stages 
of cyclone separators. After having 
passed through the recycle-gas and 
naphtha-preheat exchangers, the reac- 
tor effluent will enter the fractionator 
near its base. The hydroformate, cut 
to the desired end point, will be taken 
overhead from the tower; and higher- 
boiling polymer will be removed from 
the bottom. Catalyst slurry withdrawn 
from the bottom of the fractionator 
will be returned to the reactor. 

The gas and hydroformate taken 
overhead from the fractionator will be 
cooled, partly condensed, and passed 
into the reflux drum. Part of the gas 
from the reflux drum will be taken to 
the gas compressor to be recycled to 
the reactor; the remainder will flow to 
an absorber 
butanes will be recovered. The liquid 
from the reflux drum will be charged 
to the stabilizer to produce a debuta- 
nized product. Design process condi- 
tions are shown in Table 1. 


TABLE 1 
Design Process Conditions 


Reaction Conditions 

Hydroforming temperature, °F 

Naphtha preheat, °F 

Recycle-gas preheat (maximum), °F 

Pressure, peg 

Space velocity, pounds of naphtha per hour per 
pound of catalyst in the reactor 

Cataly nl ratio, pounds of catalyst circulated 
per pound of naphtha 

Recycle-gas rate, standard cutie feet per barrel 
74 naphtha 

Recycle-gas hydrogen content, mol percent 


Regeneration Conditions 


Regeneration temperature, °F 
Pressure, pag 


Catalyst Flow 
Regenerated catalyst will flow con- 
tinuously into the reactor, where tur- 
bulent mixing with hydrocarbon va- 
pors results in efficient contacting and 
uniform temperature conditions. Spent 
catalysts will be lifted by recycle gas 


(not shown), where the 


THE FLUID hydroformer at 
Destrehan will be the first 
commercial hydroforming unit 
to use the fluidized catalyst 
technique. It will process Gulf 
Coast naphtha to produce 
either aviation or motor-gaso- 
line hydroformate. The unit 
will contact naphtha feed and 
hydrogen-rich recycle gas 
with fluid catalyst at a tem- 
perature of 930° F. and at a 
pressure of 250 psig; will sep- 
arate the recycle gas; will sta- 
bilize the hydroformate: and 
will regenerate the fluid cata- 
lyst continuously at a tem- 
perature of 1100° F. and at a 
pressure of 260 psig. The re- 
actor will have a diameter of 
7 feet 0 inches, and will be 70 
feet long; and the regenerator 
will have a diameter of 3 feet 
0 inches, and will be 30 feet 
long. Catalyst will be molyb- 
dena-on-alumina, with parti- 
cle-size distribution and attri- 
tion resistance similar to fluid 
cracking catalysts. 

At a feed rate of 2000 bar- 
rels per stream day, the prod- 
uct will be either 87.2 percent 
by volume of 10-pound-Reid- 
vapor-pressure motor gasoline 
with an F-] octane number of 
95 without TEL addition, or 74 
percent by volume of C.’s to 
335°-F-end-point aviation frac- 
tion with an F-3 blending oc- 
tane number of 97 and an F-4 
blending index number of 165, 
both upon TEL addition. At a 
feed rate of 2750 barrels per 
stream day, the product will 
be 101 percent by volume of 
10-pound-RVP motor gasoline 
with an F-] octane number of 
85 without TEL addition. The 
estimated operating cost for 
the unit at these feed rates— 
allowing credit for the fuel 
gas produced—are, respec- 
tively, 25 and 22 cents per 
barrel of naphtha feed. 


through a riser into a hopper located 
above the reactor. Here the spent cata- 
lyst will be stripped with steam or re- 
cycle gas. Spent catalyst from the hop- 
per will flow through a standpipe into 
the regenator. Regenerated catalyst will 
flow from the base of the regenerator 
through a standpipe into the reactor, 
completing its circuit. 


Catalyst Regeneration 
The catalyst will be regenerated by 
continuous combustion of the small 
amount of catalyst deposit. Com- 
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pressed air will enter the regenerator 
at its base. Surplus heat will be re- 
moved through vertical water tubes 
mounted inside the regenerator and 
partly submerged in the fluid bed of 
catalyst. Steam will be generated at 
approximately regenerator pressure so 
as to minimize leakage. Flue gas which 
leaves the top level of the fluidized bed 
will pass through a disengaging space 
in the regenerator, and then through 
ceramic filters to remove any entrained 
catalyst. Operation of the ceramic fil- 
ters will be rotated so that three units 
will be on stream while a fourth is 
being blown back with hot air. The 
flue gas will pass through a pressure- 
control valve and silencer before re- 
lease to the atmosphere. 


Catalyst Storage 

The unit will be provided with a 
fresh catalyst storage drum (not shown 
in Figure 1). An eductor system will 
be used for fresh catalyst unloading. 
Ceramic filters will be used to mini- 
mize loss of catalyst fines. Catalyst can 
be transferred to or from the unit 
while it is operating by the use of a 
catalyst transfer drum. 


Process Control 

The reactor pressure will be con- 
trolled by throttling the reactor ef- 
fluent. The regenerator pressure will 
be controlled by throttling the flue gas. 
The regenerator temperature will be 
controlled by varying the catalyst bed 
level so as to change the submergence 
of the water tubes. The bed level in the 
regenerator will be controlled by the 
slide valve in the regenerated catalyst 
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Figure |. Fluid Hydroformer at Destrehan, Lo. 


standpipe. The bed level in the spent 
catalyst hopper will be controlled by 
the slide valve in the spent catalyst 
standpipe. The pressure drop across 
each of these slide valves will be ap- 
proximately five psi. The bed level in 
the reactor will be fixed by the cata- 
lyst inventory of the system. The rate 
of catalyst flow will be adjusted by the 
plug valve and the rate of gas injec- 
tion used in the spent catalyst riser. 


Equipment 

Dimensions of the major vessels of 
the unit are shown in Table 2. All of 
these vessels will be fabricated from 
carbon steel. Refractory liners will be 
used in the reactor, regenerator, and 
catalyst transfer drum. The standpipes 
will be four-inch schedule 160 carbon- 
steel tubing. High-temperature furnace 
tubes and the transfer lines will be of 
alloy. Single slide valves will be used 
in each of the standpipes, and a plug 
valve of special design will be used 
at the bottom of the spent catalyst 
riser. 

The plot dimensions for the unit are 
approximately 145 by 145 feet. The 
elevation at the top of the spent cata- 
lyst hopper is 125 feet. 


Operating Flexibility 

Allowance has been made for a 
high degree of operating flexibility in 
the design of the Destrehan unit. It 
will be capable of processing an un- 
usually wide range of feed stocks, in- 
cluding high-boiling naphtha, mix- 
tures of straight-run and cracked 
naphthas, and high-sulfur naphthas. It 
can produce benzene or toluene, or 
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both by proper selection of feed stocks 
and operating conditions—although 
recovery facilities for these materials 
are not presently being provided. The 
gas-recycle rate can be varied, and suf- 
ficient overcapacity has been included 
in the combustion-air compressor to 


TABLE 2 
Vessel Dimensions 


INSIDE DIAMETER 
Length 
Feet (Peet) 





Reactor 
Spent catalyst hopper 
Regenerator 


Catalyst-storage drum 
Catalyst-transfer drum 


permit catalyst regeneration at sub- 
stantially more than the design rate. 
The naphtha-preheat temperature can 
be increased from the design tempera- 
ture of 940° F. to a maximum of 
1050° F. The catalyst-to-oil ratio can 
be reduced from the design ratio of 
0.35, or it can be increased to 1.0 or 
more. Provision has been made for the 
use of new and improved catalysts as 
they become available. 


Catalyst 
The catalyst to be used will be mo- 
lybdena-on-alumina which contains ap- 
proximately 10 percent molybdenum 
trioxide. The initial particle-size dis- 
tribution will be about as follows: 


Percent 
5to 10 
Over 20 
Under 30 


Finer than 20 microns. 
20 to 40 microns cas 
Coarser than 80 microns 
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TABLE 3 
Motor-Gasoline Yields and Octane 
Numbers 
Gasoline with a Reid vapor pres 
pounds and an end point of 
400" F.) 


‘ Basis 
sure of 10 


F-1 Octane Number (without TEL 
addition by 





Naphtha-feed rate, barrels per stream 
day 2,000 


Products 
Gasoline yield, percent by volume 
Extraneous butanes included, per 
cent by volume 
Gasohne, barrels per stream day 
Dry . pounds per hour 
( atalyet depomt, pounds per hour 


Octane nembers for motor gasoline 
F-1 (without TEL additiun) 
F.1 (with addition of 3.0 mi TEL 


per gal . 

2 (without TEL addition 

2 (with addition of 3.0 mi TEL 
, } 


TABLE 4 
Aviation-Gasoline Yields and Octane 
Numbers 


Co's to 335° F.-end-point gasoline 
Yield, percent by volume 
F-3 blending octane number (with addition of 
4.6 ml TEL per gal 
F-4 blending index number (with addition of 
46ml TEL per gal 
7-4b-RVP 335° ry wk point gasoline 
Yield (with isopentane added), percent by 
volume 


This distribution is similar to that 
obtainable in commercial grades of 
fluid catalytic cracking catalyst. The 
attrition resistance of the catalyst will 
be equal to or better than that of the 
more resistant grades of synthetic fluid 
cracking catalyst. 

Catalyst discarded from a commer- 
cial fixed-bed hydroformer will be 
used to start up the unit, scour it out, 
and provide initial operating expe- 
rience. This catalyst will be subse- 
quently replaced by fresh catalyst 
available from commercial suppliers. 


Process Results 
The Destrehan fluid hydroformer is 
designed primarily for high-intensity 


operation to produce a high-quality hy- 
droformate suitable for use either in 
aviation or motor gasoline. Lower-in- 
tensity operation at higher throughput 
will produce a lower-quality hydrofor- 
mate suitable for use in motor gaso- 
line. 

Motor-gasoline yields and octane 
numbers for both types of operation 
are shown in Table 3. Aviation-gaso- 
line yields and octane numbers for the 
high-intensity operation are shown in 
Table 4. The design feed stock boils 
at temperatures between 220° aad 335° 
F.. and it has an API gravity of 53° 
and an F-1] octane number of 60 with- 
out TEL addition. 

Although the catalyst deposit, as 
shown in Table 3, is 110 pound per 
hour, the regeneration load is greater 
in terms of carbon equivalent. Allow- 
ances for the hydrogen content of the 
catalyst deposit, for entrainment of hy- 
drocarbons with catalyst which passes 
to the regenerator, and for oxidation 
of metallic constituents of the catalyst 
require air for combustion of 280 
pounds per hour of carbon equivalent. 


Operating Costs 

The normal utilities requirements 
for high-intensity operation at a 
throughput of 2000 barrels per stream 
day are shown in Table 5. Estimated 
operating costs are shown in Table 6 
for the high-intensity operation at low 
throughput, and for the alternative op- 
eration at lower intensity and higher 
throughput. The utilities costs are based 
on fuel gas at three cents per gallon of 
fuel-oil equivalent, and steam at 10 
cents per 1000 pounds. It has been as- 
sumed that two men, with supervision, 
will operate the unit. Maintenance and 
miscellaneous costs are a fixed per- 
centage of the investment. 

As indicated in Table 6, the type of 
operation will influence the direct op- 
erating costs. Under high-intensity con- 


Kx «KK x« 


a) 


TABLE 5 
Normal Utilities Requirements 
(Basis: Gasoline with a Reid vapor pres- 
sure of 10 pounds, an end point of 400° F 
and an F-1 number of 95 without 
addition. ) 


octane 


TEL 


Steam 
Consumed 
400-pmg, pounds per hour 
125-pmg, pounds per hour 
juced: 
250- psig a spe a . pounds per hour 
sor. Ye per he 


we F cavels (30° F. rise), gallons per minute 
Beiler feed water, gallons per minute 
Power: 
Drives and lighting, kilowatts 
— (fuel-eal equivalent): 
barrels per stream day 
_Aw ot Lind compressors, barrels per stream day 


TABLE 6 
Estimated Operating Costs 
Gasoline with a Reid vapor pres- 


( Basis : . 
sure of 10 pounds, and an end point of 
400° F.) 


F-1 Octane Number (without 
TEL addition) 





= rate, barrels per stream ‘ 
2,000 
Onmniins costa, cents per barre! of 
feed 
Uuhtes 
Catalyst 


Maintenance and miscellaneous 


Fuel-gas credit 
Net 


ditions the direct cost is approximately 
40 cents per barrel of feed; at the 
lower intensity, this is reduced to 30 
cents. If credit is taken for the fuel 
value of the dry gas produced, the 
utilities costs are reduced, respectively, 
15 and 8 cents per barrel of feed. The 
resulting net costs are 25 cents per bar- 
rel of feed for the high-intensity op- 
eration, and 22 cents for the lower 
intensity. 
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Details of TCR— 


Thermofor Catalytic Reforming 
Reaches Commercial Stage 


J. W. PAYNE, L. P. EVANS, E. V. BERGSTROM, and V. O. BOWLES* 


THE THERMOFOR Catalytic 
Reforming (TCR) process is 
used to upgrade low octane- 
number stocks into premium 
fuels in the F-1 Octane-num- 
ber range of 100. Using a 
chromia-alumina gel catalyst 
this regenerative moving-bed 
process contains a single pres- 
sure reactor. Butane yields are 
low and almost complete sul- 
fur removal is effected. 

The process has been prov- 
en by three years of intensive 
pilot-plant study and has been 
engineered for commercial 
applications ranging up to a 
capacity of 20,000 barrels per 
day. Four commercial TCR 
units, with a total capacity of 
50,000 barrels per day are 
planned for immediate instal- 
lation. 


ART of the progress made in 
automotive-engine design dur- 
years has been 


P 
founded on the ability of the petro- 
leum industry to produce gasolines of 
progressively higher anti-knock quality 
level. Except during World War II oc- 


tane numbers have increased steadily 


ing recent 


over a considerable period of time, at 
the rate of 1 to 11% units per year, to 
the current average level of about 84 
F-1 octane number for regular-grade 
and about 91 F-1 for premium-grade 
gasolines. The demand for still higher 
octane numbers seems destined to con- 
tinue, with increased emphasis being 
placed on high-compression engine de- 
sign. If the trend continues to the 12:1 
compression-ratio level, the octane- 
number requirement may be in the F-1 
range of 98 to 100. 

This poses an important challenge 

Original present Thermofor Cat 
slytic Reforming (TCR)” was before the 17th 
Mid-Year Meeting of the American Petroleum 
Institute Ty sion of Refining at San Fran 
cisco, May 14, 195 

*Payne and Evans are with Secony-Vacuum 
Laboratories, Paulsboro, N. J Bergstrom and 
Powles are with Socony-Vacuum Ot] Company 
Inc New York 


ation as 


May, 1952 


for the petroleum refining industry: It 
means that more drastic and efficient 
processing techniques must be adopted 
to attain these high anti-knock quality 
levels. Present octane-number levels 
are being met largely by catalytic 
cracking, supplemented by thermal re- 
forming and cracking, and by catalytic 
polymerization. 

The relative quantity and quality of 
gasoline components supplied by these 
operations at present are approxi- 
mately as shown in Table A. 

Although some minor increase in 
present octane-number levels could be 
effected by more extensive use of cata- 
lytic cracking and catalytic polymeri- 
zation, there are obvious limitations to 
this course. The most effective method 
of attaining the substantial increase 
required would be to upgrade the low 
octane-number ccmponents of straight- 
run and cracked gasolines. This re- 
quires a more selective process than 
the widely used thermal reforming 
process which gives excessive yields of 
gas and tar when high octane-number 
levels are attained by reforming. The 
answer to the problem is catalytic re- 
forming. 

In anticipation of this trend, So- 
cony-Vacuum has for several years 
been carrying on experimental work 
which has culminated in the develop- 
ment of the Thermofor catalytic re- 
forming (TCR) process. This work in- 
volved both catalyst research and 
first through 


process development 
studies 


various types of bench-scale 
and, finally, on a 50-barrel-per-day 
pilot-plant scale. The entire develon- 
was conducted at So 


ment program 


Table A 


| P-1 Octane Number 
With Addition of 
Percent) 3 MITEL Per Gal 





Catalytic gasoline 31 9s 

Therma! gasoli nes 6 | a) 

Straight-run naptha (in- 
cluding natural 

Heavy straight-run naphtha 

Catalytic polymer gasoline 


33 s4 
5 iS 
2 115 


100 89 pool octane 
number 
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Figure 4. View of 50-barrel-per-day TCR pilot 

plant during construction. Furnaces in fore- 

ground, Reactor located within structure be- 

tween second and fourth platforms, with small 

rectangular kiln and blower at right above 
second platform. 


cony-Vacuum’s research and develop- 
ment laboratories, Paulsboro, N. J. 

The TCR process employs a syn- 
thetic chromia-alumina bead catalyst 
which circulates through a moving-bed 
system comprising a reactor and a 
kiln; thus provision is made for con- 
tinuous reaction, with regeneration of 
the catalyst. As implied by the term 
“Thermofor,” the design of this sys- 
tem embodies many of the principles 
applied successfully in the well-known 
TCC (Thermofor catalytic cracking) 
process over the past 10 years.’* 

Preliminary announcements of the 
TCR process were made last year at 
the Third World Petroleum Congress,* 
and recently in the press. Here will be 
reviewed briefly the development work 
which led to the process, including 
performance data on various stocks, 
and to describe in more detail the 
process design for commercial instal- 
lation. 


Development Program 
Catalyst 
Various types of catalyst are known 
to be selective for the reforming of 
petroleum naphthas. Of these, the one 
finally selected for development spe- 
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Figure 1. Chromia-aluminia bead reforming cotalyst, left, shown in comparison with TCC bead 
cracking catalyst, right. 


cifically for the TCR process is a syn- 

thetic chromia-alumina gel. This type 

of catalyst has many desirable char- 
acteristics: 

1) It has a “high octane-number ceiling”; 
i.e., it permits reforming to high anti- 
knock quality (F-1 100 octane number 
or higher, upon the addition of 3 ml 
TEL per gallon) with good yields 
It operates with low hydrogen partial 
pressure 
It can be readily regenerated. This can 
be accomplished by burning off the 
coke deposits. Thus wide latitude is 
provided for the reforming of all types 
of stocks, particularly the high coke- 
forming thermally-cracked stocks, as 
well as broad boiling-range straight 
run stocks 
It promotes excellent desulfurization 
and the sulfur is eliminated mainly as 
hydrogen sulfide in the reforming gas 

thus avoiding a potential air-pollu- 
tion problem 
Finally, the 
and it po 
strength and ruggedness 
used TCC bead cracking 
Figure 1) 


catalyst is in bead form 
ssesses the high physical 
of the widely 


catalyst 


A more detailed discussion of these 
and other characteristics of the chro- 
mia-alumina gel reforming catalyst is 
given in a recent paper by Hughes 
et al.* 

This catalyst has regeneration char 


marked 


commercial application; e.g., 


acteristics of significance in 
it can be 
regenerated at a much lower tempera- 
All of the 
The 


signih- 


ture than cracking catalyst. 
coke 


catalyst 


burns to carbon dioxide. 


does not exhibit any 


oxidation-reduction phenomena 


No appreciable amounts of sulfur di 


cant 


oxide are discharged with the flue gas 
for the reason that the sulfur is largely 
eliminated in the reactor rather than 
in the regenerator 
Bench-Scale Studies 

The next important development 
step involved investigation of the cat 
alyst in bench-scale units so as to ob- 
tain accurate yield octane-number data 
on representative types of stocks under 
a wide variety of condi 


tions. These data provided a basis for 


proc essing 


determining whether the was 


economically attractive for further de 


process 
velopment. 
Two types of bench-scale units were 
I 


employed in this work. One was an 
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isothermal fixed-bed unit with a 700- 
ml reactor immersed in a lead bath 
(Figure 2). Initially this unit was 
operated with hydrogen addition from 
cylinders. Subsequently it was modi- 
fied to include a gas-recycle pump so 
that actual recycling of hydrogen-rich 
process gas could be studied. The sec- 
ond unit was similar to the first, except 
that its reactor had a catalyst capacity 
of 2000 ml, and it was designed to 
operate essentially adiabatically—thus 
making possible a study of heat effects 
during reaction and regeneration un- 
der various types of operating con- 
ditions. 

The major process variables cov- 
ered in this bench-scale study were 
pressure, gas-recycle ratio, reaction 
temperature, space velocity, and cat- 
alyst-to-naphtha ratio. The effect of 
these variables is discussed herein- 
after: 

a) Pressure: Reaction pressures cov- 
ered a range from atmospheric to 500 
psig. When reforming proceeds to a 
given octane number, lower pressures 
result in a more satisfactory yield of 
10-pound-Reid-vapor-pressure gasoline 
and a higher hydrogen and coke pro- 
duction. Bench-scale data indicate the 
desirable pressure range to be between 
100 and 200 psig—the level within 
that range depending on the stock and 
depth of reforming. 

b) Gas-recycle ratio: Gas-recycle ra- 
tios up to 12 mols of gas per mol of 
naphtha have been explored. As the 
recycle ratio is increased, coke “make” 
decreases appreciably and gasoline 
vield increases slightly, whereas the 
hydrogen content of the recycle gas 
remains fairly In adiabatic 
operation gas recycle also aids in sup- 
plying reaction heat. Practical recycle 


constant. 


ratios appear to be in the range of 


three to nine. 

c) Temperature: After other process 
conditions are fixed, reactor tempera- 
ture is the principal variable for con- 
trolling the reforming severity and 
octane number of the product. The 
temperature severity required depends 
on the stock, and it can range from 


about 950° F. on an easily reformed 


stock to 1000° F. for a refractive-type 
stock for reforming to an F-1 octane- 
number level of 100 upon the addition 
of 3 ml TEL per gal. 

d) Space velocity: As a means of 
controlling severity. space velocity is 
interchangeable with temperature over 
a fairly wide range; i.e., lower tem- 
peratures can be used with lower space 
velocities in order to produce the same 
yield—octane-number result. A space 
velocity of about 0.7 volume of naph- 
tha per unit reactor volume per hour 
is satisfactory for the temperature 
range indicated previously. 

e) Catalyst-to-naphtha ratio: Cat- 
alyst-to-naphtha ratio can be varied 
over a wide range, with no marked 
effect on product yields and quality, 
provided coke concentration on the 
catalyst does not become excessive. 
Because coke deposition with this cat- 
alyst is relatively low, it is possible 
to operate with very low catalyst- 
circulation rates compared to those 
used in catalytic cracking. 

f) Yield—octane-number relationship 
for various stocks: A summary of rep- 
resentative yield—octane-number data 
obtained on various stocks in this 
bench-scale program was included in 
the paper by Hughes et al.* It was 
shown that the yield—octane-number 
relationship of the various naphthas 
correlates well with the conventional 
characterization factor K. 


50-Barrel-Per-Day Pilot Plant 

In view of the promising results 
obtained in the catalyst development 
and bench-scale investigations, exten- 
sive engineering and economic studies 
were made for the purpose of apprais- 
ing the commercial potentialities of 
the process. These studies led to the 
third and final phase of the develop- 
ment program, viz., the construction 
and operation of a 50-barrel-per-day 
moving-bed pilot plant. This unit was 
erected almost three years ago in order 
to prove the important operating fea- 
tures of the process, and in order to 
provide information for the design of 
commercial units. The following is a 
brief description of the 50-barrel-per- 
day program: 
Equipment 

The reactor is a stainless-steel ves- 
with an inside diameter of 12 
inches: it is 15 feet high, and is de- 
signed to operate at pressures up to 
500 psig. It is mounted inside of a 
24-inch-diameter carbon-steel jacket. 
The 6-inch annular space between the 
two shells is filled with insulation so 
as to make the reactor essentially adi- 
abatic. Vapor inlet and outlet mani- 
folds are arranged so that the reactor 
can be operated with downward, up- 
ward, or split flow of the vapor 
stream. For catalyst flow, pressure pots 
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and plug valves are provided above 
and below the reactor. 

The kiln is an atmospheric vessel 
designed to simulate multi-zone regen- 
eration of the catalyst. A skip-hoist 
system is provided for transfer of the 
catalyst between reactor and kiln. The 
entire structure around the reactor 
and kiln is about 55 feet high. 

Two gas-fired furnaces are used for 
separate preheating of the naphtha 
and recycle-gas streams. The two pre- 
heated streams are mixed just before 
they enter the reactor. 

The product-recovery system is de- 
signed to permit study of various pos- 
sible processing schemes. Equipment 
includes a knockout pot in which the 
reaction vapors are quenched so as to 
condense a heavy polymer cut, a water 
cooler and gas separator, an absorp- 
tion system for the study of hydrogen 
enrichment, and a_product-stabilizer 
tower. 

A flow diagram of the 50-barrel-per- 
day unit is shown in Figure 3. Figure 
+ (page 117) is a photograph of the 
unit taken during the latter stages of 
construction. 


Stock Evaluations 
Ten different types of stocks have 





Figure 2. Bench Scale Isothermal Units (700 cc) used in evaluating catalysts and stocks for TCR 
reforming. Twin units located at opposite ends of common panel board. 


been processed in the 50-barrel-per-da) 
pilot plant. One of these stocks, viz. 
a 200° to 380° F. end-point straight- 
run naphtha from Tibu Petrolea (Co- 
lombia) crude, was available in large 
quantity at Socony-Vacuum’s Pauls- 
boro refinery; therefore, it was used 
for “shakedown” operations and for 
extensive study of process variables. 
The other stocks, obtained from sev- 
eral other refineries in tank-car quan- 
tities, represent potential charge stocks 
for TCR units being considered at 
those plants. These stocks included 
both straight-run naphthas and blends 


TABLE 1 
Properties of Charge Stocks Used in 50-Bbi-Per-Day TCR Reforming Runs in Table 2 









































j j j 
| Blend of 54 Percent 
Tiba-Petrelea Depentanized Straight-run Naphtha 
Colombia Mised w and 46 Perce: er 
Paraffinic T Texas Naphtha from 
Naphtha Naphthas Naphtha Wilmington Crude 
Gravity, deg. API 54.6 5AN 57.6 46.3 
Norwood bromine No 09 3.0 1.7 36.7 
Olefins, percent by volume 07 2.2 11 30.3 
Aromatics, percent by volume 113 a8 15.9 47 
Sulfur, percent by weight 0.032 0.084 0.17 0.59 
F-1 Octane Numbers 
Without TEL additior 33.0 50.8 61.2 55.0 65.2 
With addition of 3m! TEL per ga 60. 68.4 752 715 754 
ASTM Distillation. in °F 
Initial boiling point 177 128 166 16 225 
10-percent point 2n5 198 i) 284 266 
SO- perce ount 298 268 212 338 314 
90-percent po: 337 338 257 380) $68 
End point 380) 384 295 40 400 
TABLE 2 
Typical Yields on TCR Reforming of Various Stocks in 50-Bbi-Per-Day Pilot Plant 
California 
Straight- 
Tibu Mixed West run 
Petrolea Texas Texas run and Coker 
CHARGE STOCK Naphtha Naphthas Naphtha Naphtha Blend 
Reforming Conditions 
Pressure, psig 75 75 175 175 175 
Space velocity, volumes of naphtha per hour per volume of cata 
lyet the reactor oss 2 0.50 os 
Average reactor temperature, °} O86 @s5 055 
a s to naphtha, mol rat: 6.0 6.0 5.9 
Hydrogen in r » gas, mol percent 50 49 50 
¢ outlet, °F 1,090 1,070 1,050 a7 
Napbtha-furnace outlet, °F 1,030 1,019 050 o87 
Yields Based on Charge 
10-lb. RVP reformate, percent by volume 82.0 7.2 96.1 a5 4 04.0 
Outside (4 required, percent by volume 10 0.6 64 2.7 6.1 
(4+ reformate, percent by volume 83.0 aA A 89.7 82.7 87.9 
Total ( percent by volume a6 7.9 46 48 36 
Total C4, percent by volume a4 75 3.9 65 47 
Cs and lighter, percent by weight 16.1 12.1 8.6 145 10.0 
Coke, percent by weight 0.7 03 02 15 14 
Hz productior ibie feet per barrel 376 414 365 430 247 
Properties of C, + Reformate 
Gravity, deg. API 53.2 55.4 55.4 444 46.6 
Norwood bromine No 95 98 8.2 174 13.5 
Aromatics, percent by volume 44.0 34.6 35.6 45.5 33.1 
Sulfur, percent by weight 0.007 0.010 0.013 0.015 
F-1 Octane Numbers on 10-Pound RVP Reformate 
Without TEL addition 91.1 87.0 554 94.9 89.3 
With addition of 3 ml TEL pet gal 99.1 97.1 96.5 101.4 97.9 
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thereof with thermal gasolines—these 
stocks boiling chiefly in the 200° to 
100° F. range. One stock, which com- 
prises approximately equal parts of 
straight-run and high-sulfur coker 
naphthas from Wilmington, Calif., 
crude, required reforming for sulfur 
removal as well as for octane-number 
improvement. All stocks were selected 
from normal refinery operations, and 
no special precautions were used to 
obtain clean fractionation. 

Table 1 summarizes the properties 
of five of these stocks, and Table 2 
gives actual pilot-plant data for re- 
forming them under commercial de- 
sign conditions to octane-number lev- 
els in the F-1 range of 96 to 100 upon 
the addition of 3 ml TEL per gal. It 
will be noted, in the case of the Wil- 
mington blend, that excellent desul- 
furization and anti-knock quality im- 
provement are obtained, with a high 
product yield. 

Because of the large scale of the 
pilot-plant operation, it was obviously 
possible to prepare adequate quantities 
of products for extensive performance 
tests. As shown in Table 2, the pilot- 
plant gasolines have a moderate olefin 
content, and they require only a small 
amount of inhibitor—up to three 
pounds per 1000 barrels—for accept- 
able stability. Hughes et al.* have al- 
ready reported results of engine tests 
which show that finished TCR gaso- 
lines have an acceptable engine-clean- 
liness rating. and that they give road 
anti-knock performance consistent with 
laboratory ratings of other gasolines 
in the same range. 

The characteristics of the products 
obtained from the operation of the 50- 
barrel-per-day pilot plant were essen- 
tially the same as those obtained from 
bench-scale operations. Also, the study 
of process variables in the 50-barrel- 
per-day unit confirmed the pattern 
established in the bench-scale units. 





Water Elimination 

It was found, in the course of the 
pilot-plant program, that the presence 
of moisture in substantial concentra- 
tion in the reaction zone has an ad- 


119 


0 AR cr a Ge FL Nr 











verse effect on product yields. In order 
to avoid excessive moisture in this part 
of the system, provision was made for 
drying the recycle-gas stream. Adsorbed 
moisture or oxygen on the regenerated 
catalyst is automatically removed be- 
fore it enters the reaction zone in the 
split-flow reactor arrangement. 
Catalyst Valves 

As noted previously, a pressure-lock 
system is used to introduce regenerated 
catalyst into the reactor. Operating 
experience in the 50-barrel-per-day 
unit—supplemented by extensive 
valve-wear studies under commercial 
design conditions through 15,000 
operating cycles—has shown that lu- 
bricated plug valves with stellited sur- 
faces perform satisfactorily. Such 
valves give excellent tight service for 
many months, with negligible wear or 
scoring of the seats and plugs. 
Catalyst Life 

One important objective of the 50- 
barrel-per-day pilot-plant program was 
to study catalyst-life characteristics. 
This refers to the ability of the cata- 
lyst to sustain activity and selectivity, 


TABLE 3 


TCR Reforming for Aviation-Gasoline Blending 


CHARGE STOCK 

Gravity, deg. API 

Boiling range, °F 

F-1 octane number jeaded 

Reforming Conditions 
Tessure 


mes of naphtha per hour 


C4 to 200 °F end-point), percent by 
A viation-blend stock (200 to 300 °F.), percent by volume 
cut (300 °F 
weight 

Coke, percent by weight 
7-Pound RVP Aviation Stock :* 
Yield, percent by volume harge 
blending octane number (F-3 

te 

of 4.6m 


mber (F-4) with additior 


TABLE 4 


per volume of cat 


volume 35.2 2 


end-point plus), percent by volume 


with addition of 4. 


as well as physical strength, in pro- 
longed TCR service. 

Bench-scale aging tests had indicat- 
ed that the catalyst activity decreased 
only to the extent of a 3-percent drop 
in gasoline yield in equilibrating 
through repeated reforming-regenera- 
tion cycles. This has been confirmed 
in the 50-barrel-per-day pilot plant, 
wherein one batch of catalyst has been 
in service for about 18 months. De- 
spite the extreme types of operation to 
which this catalyst has been subjected 
in that period, its activity loss has been 
equivalent to as little as 2 percent low- 
er gasoline yield than fresh catalyst at 
the F-1 octane-number level of 98 
upon the addition of 3 ml TEL per 
gallon. In this connection, the yields 
shown in Table 2 were obtained on 
an aged catalyst. 

With regard to physical stability, no 
particular problem is anticipated with 
this catalyst in commercial operation. 
Hydrogen Enrichment 

Operations with hydrogen enrich- 
ment of the recycle gas showed no 
measurable advantage. Consequently it 


West 
Texas 


fCaliforma 
Straight. § Ly 
a 


Strasght- 
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is not planned to provide for hydro- 
gen enrichment in the commercial de- 
sign. 
Polymer Removal 

On most reformed stocks it is nec- 
essary to provide for the removal of 
about 1 percent polymer in order to 
insure a satisfactory gum test on the 
motor-gasoline product. This can be 
accomplished either in a separate re- 
run tower, into which the stabilizer 
bottoms are flashed, or by the employ- 
ment of a “knockout” pot in which a 
polymer cut can be taken ahead of the 
primary condenser. The knockout-pot 
system was tested successfully in the 
50-barrel-per-day unit. The polymer 
consists almost entirely of aromatics 
which boil in the range ef 400° to 
700° F. 
Reforming for Aviation-Gasoline Base- 
Stock Production 

Although the foregoing summary 
deals entirely with reforming for mo- 
tor-gasoline production, the process is, 
of course, equally adaptable for the 
production of highly aromatic avia- 
tion-gasoline base stocks. The preferred 
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Economics for 30,000-Barrels-Per-Day Mid Continent Refinery 
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charge stocks for such operation are 
the straight-run gasoline fractions 
which boil in the 200° to 300° F. 
range, particularly those which con- 
tain substantial amounts of naphthenes 
from which light aromatics are 
formed. Naphthenic crudes are obvi- 
ously a better source of such naphthas 
than paraffinic crudes. 

The reforming conditions required 
for the processing of such stocks for 
aviation gasoline are somewhat more 
severe than those necessary for motor- 
gasoline operation. In a unit designed 
for motor-gasoline reforming the 
added severity can be obtained by op- 
eration at the maximum temperature 
and at a somewhat reduced throughput 
rate—all other conditions remaining 
constant. 

Several reforming runs of this type 
have been made on representative 
stocks in the 50-barrel-per-day unit. 
Data on West Texas and Wilmington 
naphthas are shown in Table 3. The 
West Texas naphtha yielded 42 per- 
cent by volume of an aviation blend- 
ing stock which, when pressured with 
isopentane to a Reid vapor pressure of 
7 pounds, had an F-3 blending octane 
number of 99.5 and an F-4 index num- 
ber of 160 upon the addition of 4.6 ml 
TEL per gallon. The California naph- 
tha yielded 32 percent of aviation base 
stock which, with 4.6 ml TEL per gal- 
lon, had an F-3 blending octane num- 
ber of 98 and an F-4 index number of 
177. Aviation reforming operations 
can be used equally well to produce 
reformates rich in specific aromatics 
such as benzene, toluene, or xylenes. 


Process and Mechanical Design of 
Commercial Units 

Operating Conditions 

Extensive process design and eco- 
nomic studies based on the pilot-plant 
program demonstrated that the opti- 
mum operating conditions are largely 
independent of feed-stock properties. 
The final result of these studies led to 
the selection of a single reactor, with- 
out reheat, which employs gas recycle 
in the amount of approximately 6 
mols of recycle gas per mol of naph- 
tha, with operation at a pressure of 
about 175 psig and at a space velocity 
of 0.7. Average reactor temperature 
may range up to 1000° F. for reform- 
ing to an F-1 octane number of 100 
upon the addition of 3 ml TEL per 
gallon. 
Flow Plan 

A schematic flow diagram for a 
commercial TCR unit is illustrated in 
Figure 5. Starting with the reactor, the 
effluent therefrom flows through heat 
exchange, with recycle gas and naph- 
tha, to a final condenser. The conden- 
sate and gas are then separated in a 
receiver which operates approximately 
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J Figure 3. Flow Diagram of 50- 





at a pressure of 140 psig and a tem- 
perature of 100° F. The gas from this 
receiver is compressed to approxi- 
mately 210 psig by the recycle-gas 
compressor. The condensate is pumped 
up to the same pressure, after which 
both are recontacted and cooled before 
they flow to the recycle separator. The 
condensate from the recycle separator 
is pumped to a depropanizer or to 
other suitable stabilization facilities. 
The net gas production flows to an 
absorber, and thence to the fuel line. 
Naphtha charge is pumped over the 
absorber, in order to obtain the de- 
sired recovery of light hydrocarbons 
from this gas; and it is pumped from 
the base of this absorber through heat 


exchange, thence through the naphtha 
heater which raises the temperature to 


approximately 900° F., and finally 
into the reactor. The recycle gas, which 
is the main stream to leave the recycle 
separator, passes first through a dryer, 
next through heat exchange with the 
reactor effluent, and finally through 
the recycle heater which heats this ma- 
terial to a temperature of approxi- 
mately 1150° to 1200° F. The hot re- 
cycle gas mixes with the heated naph- 
thas just before both enter the reactor. 

Catalyst flows downward through 
the reactor in a compact moving bed. 
Inasmuch as the catalyst flow is com- 
paratively small, ranging from approx- 
imately 5 to 50 tons per hour for units 
which have throughputs up to 20,000 
barrels per stream day, it may be trans- 
ported from the base of the reactor to 
the top of the regenerator with bucket 
elevators or with other suitable lift 
equipment. The regenerator is a con- 
ventional multi-zone type of Thermo- 
for kiln, similar in operating principle 
to those installed on TCC units.’:** 
This type of kiln is well-suited to the 
low catalyst-circulation requirements 
of the TCR process, and it does not 
embody any new or unusual design 
features. 
Catalytic Section 

The catalytic section of TCR units 
is very similar in general arrangement 
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Barrel-per-Day TCR Pilot Plant. 


to the catalytic section of the smaller- 
size bucket-elevator type TCC units, a 
number of which have been built in the 
3000 to 5000-barrel-per-day range.’ 
Just as in these TCC units, the TCR 
catalytic section is arranged with the 
reactor and kiln side by side. Aux- 
iliaries to the reactor-kiln system in- 
clude a hot catalyst storage bin for 
holding the catalyst during a shut- 
down, a fresh catalyst bin, and an 
elutriator for removing fines from a 
continuous catalyst slip stream. 

The TCR kiln operates at substan- 
tially atmospheric pressure. A kiln for 
a 15,000-barrel-per-day TCR unit 
would normally be designed to burn 
about 2000 pounds of coke per hour, 
with a catalyst circulation of approxi- 
mately 25 tons per hour. Regeneration 
is accomplished in several burning 
stages, with cooling between stages. In- 
asmuch as TCR catalyst burns quite 
rapidly, the average regeneration tem- 
perature is maintained in the range of 
800° to 1000° F., which is approxi- 
mately 200° F. lower than the compa- 
rable temperatures in a TCC kiln. 
Control of burning is accomplished 
mainly by regulation of the combus- 
tion-air temperature to the various 
zones. Secondary control is provided 
by regulation of the cooling coils be- 
tween burning zones. Just as in TCC 
units, the cooling coils serve for steam 
generation. 

The reactor for a 15,000-barrel-per- 
day TCR unit is approximately 11 
feet in diameter, and it is designed to 
operate at a pressure of 175 psig. The 
naphtha and recycle-gas feed enter the 
center of the reactor and flow upward 
and downward to suitable vapor-dis- 
engaging sections. The two vapor 
streams which leave the reactor are 
combined before they enter the heat- 
exchange system. 

The commercial reactor is provided 
with the same type of pressure-lock 
system as is used for the introduction 
of catalyst in the 50-barrel-per-day 
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Figure 5. Diagrammatic Flow Sheet Socony- 
Vacuum TCR Process. 
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unit. The operations of filling, pres- 
suring, emptying, and depressuring 
are controlled by a cycle timer which 
operates on a 10-minute cycle. The 
valves are 8-inch plug cocks which are 
equipped with stellited plugs and seats 
with special lubrication grooving; they 
are of the same design as those used 
in the 50-barrel-per-day unit. 

Spent catalyst is purged in the bot- 
tom of the reactor; and, after it has 
left the reactor, it is transferred to a 
bucket elevator. In Figure 5 this trans- 
fer system is purposely shown in dia- 
grammatic form for the reason that 
alternate designs are under considera- 
tion and because no specific informa- 
tion can be given at this time. 


Heat Exchange and Heat Recovery 


Inasmuch as the heat content of the 
reactor effluent is large, an efficient 
heat-exchange system is essential to 
the economical functioning of the 
process. Fortunately the reactor efflu- 
ent material is very stable, and it is 
possible to heat-exchange this stream 
directly without quenching. This in- 
sures the maximum availability of 
high-temperature level heat to the ex- 
tent that approximately 60 percent of 
the total heat removed from the reactor 
effluent serves to preheat the reactor 
and an additional 10 
percent is used to generate steam. In 
the design of the heat-exchange svs- 


tem, particular attention must be paid 


input materials 


to the economics of pressure drop. he- 
cause any pressure drop in the reactor 
effluent or in the recycle exchanger 
must be supplied by the recycle-gas 


compressor 


Fired Heaters 


In order to avoid thermal! cracking 
in the naphtha heater, the outlet tem- 
perature is limited to 900° F. maxi- 
mum, and the furnace is designed for 
a high heat input rate to the tubes near 
the outlet in order to reduce time tem- 
perature effects. 
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Although the recycle gas contains 
about | percent of pentane and heavier 
hydrocarbons, it is estimated that no 
significant cracking of this material 
will occur at temperatures below 1200° 
F. Nevertheless, as an extra precaution, 
the recycle-gas heater is designed to 
minimize cracking. In addition, this 
heater is designed for a low pressure 
drop, viz., 15 psi, in order to maintain 
compression requirements at a mini- 
mum. Inasmuch as the recycle gas 
enters this heater at a comparatively 
high temperature (approximately 800° 
F.), only radiant surface is used. For 
heat economy, the convection section of 
this heater is designed as a steam- 
generating unit and is tied in with the 
same steam drum which serves the 
kiln. This combination of features 
maintains the amount of surface re- 
quired for heating the recycle gas to a 
minimum, and thus makes it possible 
to achieve a low pressure drop while 
thermal cracking effects are reduced 
to a minimum. The total heat absorbed 
by the recycle gas and naphtha in the 
heat-exchange system exceeds that ab- 
sorbed in the furnaces by about 20 
percent. 


Compression 


The total pressure drop through a 
TCR system which operates at a pres- 
sure of 175 psig reactor pressure is 
approximately 70 psi. For this condi- 
tion, typical pressures at several points 
in the system are as follows: recycle- 
gas compressor, 210 psig: reactor in- 
let. 185 psig; reactor outlet, 175 psig; 
and recycle-gas compressor suction, 
140 psig. Because the recycle gas is 
circulated in large quantities. and be- 
cause it has a low molecular weight. 
this system offers an ideal application 
for a centrifugal gas compressor. It is 
proposed, therefore, in plants with a 
capacity of 2000 barrels per stream 
day. or higher. to install a single cen- 


trifugal recycle-gas compressor which 
will be driven by a condensing tur- 


bine. 


Absorption and Stabilization 

The product stabilizer is essentially 
a depropanizer, from which C,+ re- 
formate is withdrawn as bottoms. Nor- 
mally the overhead from this unit 
would flow to fuel gas—although, if 
desired, some condensate could be re- 
covered therefrom as liquefied petro- 
leum gas (LPG). 

The absorber operates at a pressure 
of 200 psig, and it is designed to re- 
cover substantially all of the pentane 
and heavier components and about 90 
percent of the butanes from the “off” 
gas. Although this recovery arrange- 
ment necessitates the recycling of a 
small amount of C,+ material back 
through the reaction system, it has 
been established that this design is 
more economical than an independent 
absorption and stripping system. 


Polymer Removal 

On some light stocks, the stabilizer 
bottoms can be used for motor-gaso- 
line blending without further process- 
ing other than caustic washing. How- 
ever, when naphthas of 400° F. end 
point, or higher, are charged, or when 
naphthas which contain substantial 
percentages of cracked materials are 
charged, it is anticipated that the gaso- 
line will contain about one percent of 
polymer which should be separated. 
To accomplish this separation with a 
minimum loss of gasoline, it is pro- 
posed to provide a two-stage gasoline 
rerunning system. The first stage will 
flash overhead a substantial percentage 
of gasoline which contains no poly- 
mer; the stage will make a 
sharp separation between polymer and 
gasoline of the desired end point. In 
the event it becomes necessary to pro- 
duce aviation blending stocks, this 
two-tower arrangement will be satis- 
factory for the preparation of a sharp- 
ly fractionated high-quality aromatic 
aviation blending stock. Reboiler heat 
for these operations may be supplied 
with fired reboilers or, alternatively, 
with a recirculating hot-oil system. 

An alternate method of polymer re- 
moval—one which proved satisfactory 
in the 50-barrel-per-day pilot plant— 
involves the use of a polymer knockout 
tower immediately ahead of the final 
condenser. This tower is operated at 
just below the dew point of the sys- 
tem. which is approximately 300° F. 
Gasoline from the recycle separator is 
used for tower reflux so as to control 
the heat balance and the amount of 
polymer removal. 


Water Removal 

The 50-barrel-per-day pilot-plant 
studies emphasized the need for de- 
hydrating the recycle-gas stream. An 
investigation of various drying meth- 
ods showed that satisfactory drying 
can be obtained by means of refrig- 
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eration, solid desiccant, or liquid desic- 
cant. Although solid desiccant is the 
most effective for the reduction of 
moisture content to extremely low lev- 
els, the liquid-desiccant scheme is ade- 
quate for this application. 

Numerous factors are important in 
an appraisal of the economics of cat- 
alytic reforming. It does not matter 
whether a catalytic reformer is in- 
stalled in an old or a new refinery; to 
give optimum economic results, it must 
‘ye properly integrated with other pro- 
cess facilities. Similarly, the properties 
of the crude oil processed and the 
octane-number target have an impor- 
tant bearing on the economics for a 
particular installation. 

For purposes of illustration in the 
present case. a typical medium-sized 
modern refinery for the processing of 
30,000 barrels per day of Mid-Conti- 
nent pipe-line crude is used as a basis 
for comparing the economics of in- 
stalling thermal vs. catalytic reforming 
equipment. It is assumed that existing 
distillation, catalytic cracking, delayed 
coking, and catalytic polymerization 
facilities are adequate for the produc- 
tion of present gasoline octane-number 
requirements, but that reforming is 
necessary to provide an F-] 92 pool 
octane number in order to meet future 
competition. With this pool octane 
number, it will be possible to main- 
tain a reasonable balance between the 
production of 95+ octane-number pre- 
mium-grade, as well as lower octane- 
number housebrand, gasolines. 

The catalytic reforming and gaso- 
line-blending calculations are based on 
the use of a TCR unit to reform 3600 
barrels per stream day of 260 to 410° 
F. boiling range [41.4 F-1 unleaded; 
64.2 F-1 upon the addition of 3 ml 
TEL per gallon| virgin naphtha for 
the production of a reformate with an 
F-1 octane number of 98 upon the 
addition of 3 ml TEL per gallon. Re- 
former charge stock is prepared on the 
crude distillation unit while a 280°-F.- 
end-point straight-run gasoline with an 
F-1 octane number of 84.6, upon the 
addition of 3 ml TEL per gallon is 
taken overhead. For comparison, it has 
been determined that a 5700-barrel- 
per-stream-day thermal reforming unit 
would be required for the same ta 
octane number. In this case a 5! 
barrel-per-stream-day naphtha refrac- 
tionator would be required to provide 
a 200 to 380°-F. boiling-range naph- 
tha charge for thermal reforming 
leaving a 225°-F.-end-point light 
straight-run gasoline for blending. It 
is advantageous in this case to expand 
an existing 1000-barrel-per-stream-day 
catalytic polymerization unit to 1300 
barrels per stream day (catalytic poly- 
mer gasoline) in order to utilize buty- 
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lenes and propylenes produced from 
expanded thermal reforming. 

The cost of the projected TCR facil- 
ities—including a 3600-barrel-per- 
stream-day TCR unit, paid-up royalty 
therefor, and all off-site requirements 

is estimated to be approximately 
$3.1 million. On the other hand, the 
cost of equipment for the thermal re- 
forming case—including a new 5700- 
barrel-per-stream thermal reforming 
unit, a naphtha refractionator, addi- 
tional catalytic polymerization capac- 
ity, as well as the paid-up royalty 
therefor, and associated off-site equip- 
ment—is estimated at $2.060,000. 

Gasoline blends and product distri- 
butions for the alternate plans are pre- 
sented in Tables 4 and 5. 

The evaluation shown in Table 6 
indicates, for this particular situation, 
net earnings for the TCR installation 

over and above those of the thermal 
reforming and catalytic polymerization 

of approximately $2000 per day. On 
the basis of an incremental investment 
of $1,040,000, a payout of 1.4 years 
is indicated. If it were assumed, in this 
refinery, that thermal cracking facili- 
ties were available for re-activation 
and conversion into a thermal reform- 
er of the required capacity, then it 
might be possible to decrease the in- 
vestment requirement for the thermal 
reforming case by approximately 50 
percent. In this case the differential in- 
vestment would be $2,070,000, and the 
payout approximately 2.75 years. 

Some interesting conclusions can be 
drawn from the data presented in Ta- 
bles 5 and 6, which reflect the use of 
a 3600-barrel-per-stream-day TCR unit 
vs. a 5700-barrel-per-stream-day ther- 
mal reformer, plus naphtha refraction- 
ation and incremental catalytic poly- 
merization, to reach the target octane 
number: 


a) Gasoline yield is increased almost 
4 percent for the same octane number by 


the use of TCR. This additional gasoline 
is produced at the expense of heavy fuel, 
fuel gas, and volumetric loss 

b) In the case of a refinery which pro- 
duces light products only, fuel-gas pro 
duction may be excessive when intensive 
thermal reforming is employed to reach 
a high anti-knock quality target. Unless 
LPG or petrochemical utilization is con 
sidered, this excess gas would ordinarily 
be flared—particularly during summer 
months, when low vapor-pressure gaso- 
line is made. This uneconomic situation 
may be avoided by the use of catalytic 
reforming which, in effect, converts fuel 
gas and loss to high-quality gasoline 

c) Total fuel requirements, including 
steam and water, are approximately 50 
percent higher for thermal reforming 
than for TCR. Power requirements are 
about 40 percent higher 

d) Chemical and catalyst costs are al- 
most identical for the two processes. In- 
cremental catalytic polymerization with 
thermal reforming has a moderate cata- 
lyst requirement which offsets TCR 
catalyst cost. 
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Although the preceding economics 
are valid for a refinery situation which 
requires the manufacture of a compar- 
atively low proportion of F-1 954 
octane-number premium-grade gaso- 
line, some attention should be given 
to the facilities required for the pro- 
duction of 35 to 45 percent high-qual- 
ity premium gasoline in terms of total 
motor gasoline. In this case it is gen- 
erally not possible to meet over-all 
quality requirements by intensive ther- 
mal reforming plus catalytic polymer- 
ization, and the refiners must turn to 
catalytic reforming. Economic justifi- 
cation of catalytic reforming in such a 
situation may be established by consid- 
ering the losses in revenue incurred by 
failure to install catalytic reforming 
facilities. These losses may include 
those associated with limited or no 
production of premium-grade gasoline 
or distress sales of excess straight-run 
naphtha at low prices. Although it is 
difficult to establish accurate values 
for these factors even for a specific 
case, the general statement can be 
made that a TCR unit evaluated in 
this manner would show payout times 
in the range of one to three years, 
which is roughly equivalent to the re- 
sult shown in Table 6. 


Commercial Program 


Now that novel features about the 
catalyst, the process, and the design 
of the plant have been proved by ex- 
tensive bench-scale pilot-plant and 
semi-commercial plant programs, full- 
scale commercial programs can be un- 
dertaken with confidence. As of this 
writing, the construction programs 
have already been announced for four 
commercial TCR units with a total 
capacity of 50,000 barrels per day. 
Also the industry has been advised of 
the construction program for a com- 
mercial TCR catalyst manufacturing 
plant. Much of the engineering of 
these commercial plants proceeded 
concurrently with the later stages of 
the 50-barrel-per-day semi-commercial 
plant program, so that now the engi- 
neering designs for these plants are 
complete. 
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What Can Be Done to Combat 


Corrosion of Refinery Tank Roofs? 


CCONOMY and J. J 


IN RECENT YEARS The At- 
lantic Refining Company has 
been required to expend at 
its Philadelphia refinery in 
excess of $1 million per year 
for the repairs of steel refinery 
tanks. A major portion of 
these expenditures has been 
consumed by the replacement 
of steel tank roofs which had 
been destroyed by internal 
corrosion. To combat i 
costly corrosive attack, a 
study was made of various 
materials which could pro- 
long the serviceable life of 
refinery tank roofs. The results 
of this study are herewith re- 
ported. 


. THE Philadelphia refinery 
of The Atlantic Refining Com- 
pany the cost of repairs of 
steel refinery tanks in recent years has 
been in excess of $1 million per year. 
\ major portion of these expenditures 
has been consumed by the replacement 
of steel tank roofs which had been de- 
stroyed by internal corrosion. This 
costly corrosive attack may be largely 
attributed to the increased amount of 
high-sulfur crude run (approximately 
M) percent of the refinery capacity of 
120,000 barrels per day). In general, 
Atlantic’s experience has been much 
the same as has been reported in in- 
dustrywide surveys by other com- 
panies’ which have shown that 
steel tanks in sour-crude service have 
a roof life varying from 3 to 12 years, 
with 8 years as the average: whereas 
similar tanks in sour-distillate service 
have a roof life from 4 to 14 years. 
with 7 years as the average. 
Consideration was, therefore. given 
to the use of protective coatings, al- 
loyed installations, and heavier-gauge 
steel plate as a means of combating 
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Original presentation as “Keonomics « 
and Coatings to Combat Corrosion of 
Tank Roofs was before the 17th ann 
ing of the American Petroleun 
sion of Refining, San Francisco 
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this internal corrosion and, conse- 
quently, eliminating or reducing the 
frequency of roof replacements. How- 
ever, the introduction of these alter- 
nate methods for tank-roof protection 
and replacement would involve initial- 
ly higher costs than continued use of 
unprotected 3/16-inch steel plate. 
The purpose of this paper is to 
evaluate the additional expenditures 
incurred for each of the alternate 
types of protection or replacement 
material under consideration, and to 
compare these costs with those of the 
usual steel roof replacement in such 
a manner that the most economical 
method may be readily selected. 


Development of Evaluation 

Five materials which would reduce 
the frequency of roof replacements 
were selected for economic comparison 
with the present general practice at 
our Philadelphia refinery of replacing 
steel tank roofs in kind with %¢- 
inch steel plate. The materials chosen 
for comparison were bituminous-base 
and organic resin-base protective coat- 
ings on %¢-inch steel plate, heavier 
14-inch steel plate, galvanized %¢- 
inch steel plate and %4,-inch alumi- 
num plate. All five methods of pro- 
longing the serviceable life of refinery 
tank roofs, particularly in high-sulfur- 
crude and distillate storage, have been 
or are being employed by this and/or 
other companies within the industry. 
Although the types of materials selected 
for evaluation in this study do not 
include all the available materials 
which economically could be em- 
ployed, they do cover a broad range 
of material costs and methods of appli- 
cation. The use of inhibitors, neutral- 
izing chemicals, or oil treating to com- 
bat corrosion is not a part of this 
paper. 

In order to establish realistic cost 
figures for each type of protection and 
replacement material, the following 
expenditures were included in the 
evaluation: 1) tank-cleaning costs; 2) 
preparation and miscellaneous main- 


tenance; 3) repairs to roof or applica- 
tion of coating; 4) company over- 
heads; 5) downtime; and, 6) rate of 
return (or interest) on additional in- 
vestment. The magnitude of each of 
these expenditures, as affected by the 
particular protection material and tank 
diameters, will be developed sep- 
arately. Simplified equations which 
summarize the various expenditures 
will be presented first. Then these 
equations will be combined to show 
the over-all economics. The results of 
the evaluation will be presented in 
table form for convenience in selecting 
the most economical type of protection 
or replacement material. 


1) Tank-Cleaning Costs 

Prior to the actual repairs or re- 
placement of a roof, the tank must be 
cleaned thoroughly. This involves gas- 
freeing of the tank and removal of 
bottom residue. Costs for this work 
were estimated from the time required 
for these operations, based on the 
past experience of the refinery drain- 
age department. For tanks which have 
been in average oil service, the time 
required to clean tanks of 20 to 120- 
feet in diameter has been 1 to 24 
days, respectively. However, only 
about one-half of that estimated time 
is consumed by manual cleaning 
the other one-half being required to 
gas-free the tank. Therefore, it was 
assumed that the labor expenditures 
incurred are those required to maintain 
a five-man cleaning crew in the field 
(eight-hour work day) for one-half 
the estimated cleaning time. Materials 
and equipment costs for the cleaning 
work were estimated at $100 per tank. 
The total cleaning expenditures were 
then expressed in a simplified equation 
as $140+0.08X (where “X” is the 
horizontal cross-sectional area of the 
tank in square feet) including assumed 
company overheads of 38 percent. This 
equation holds for all replacements 
or repairs, and is considered to be in- 
dependent of tank height. 


2) Preparation and Miscellaneous 

Maintenance 

Before any mechanical work is done 
which involves the actual repairs to a 
roof or the application of coatings, 
certain preparatory steps and mis- 
cellaneous maintenance on the tank 
are generally required. The prepara- 
tory steps include rigging, disman- 
tling, scaffolding, lighting, sandblast- 
ing, and similar items. Past records 
of the cost of these operations for 
metal roof replacements show that 
they can be expressed in an equation 
as $870+0.29X. Miscellaneous main- 
tenance to metal roofs, such as nozzles, 
foam boxes, and gauge boards—which 
is generally required because of roof 
Vol. 31, No. 5 
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TABLE 1 
Materials, Fabrication and 
Installation Costs for Metal Roofs 


FABRICATION AND 
INSTALLATION COSTS 
Cents Lb 
Material 
Costs 
Cents 


Tank Diameter (Feet 


ROOF 
CONSTRUCTION 


Mo*-14" Steel 


Welded 


Me" Galv. Steel 
Riveted 

Me* Aluminum 
Welded 


TABLE 2 


Repair Cost 
Equation 


Protection or Replacement 
aterial 





$250 + 0.76X 
$250 + 1.00X 
$400 + L.13X 
$250 + 1.75X 


Ma" Steel (Welded 

14" Steel (Welded) 

Me" Gal. Steel (Riveted 
Me" Aluminum (Welded 
Organic Resin Coating 


Bituminous Coating $(0.022N)X 


repair—was found to be relatively in- 
dependent of tank size and, therefore. 
could be assigned an average cost of 
$300 per tank. Combining the costs of 
preparation and miscellaneous main- 
tenance, an equation of $1170+0.29X 
was obtained for metal roof replace- 
ments. 

When roofs are not replaced with 
metal, but are protected by applica- 
tion of coatings, the fixed costs are 
less. The equation for preparation and 
miscellaneous maintenance, in this 


case, would be $515+0.27X. 


3) Repairs to Roof or Application 

of Coating 

The replacement of roof plate with 
various types of metals involves ma- 
terial, fabrication, and installation 
costs. The material costs of the metals 
are well-known and, depending on the 
quantity of metal required, may easily 
be determined. The fabrication and in- 
stallation costs, however, can vary 
widely because they are influenced by 
labor rates, field conditions, and size 
of tank. Estimates of these costs at our 
Philadelphia refinery are given in 
Table 1. 

The roof-repair costs were then 
calculated from the data in Table 1 
and from the roof-material weights at 
various diameters. When these costs 
were plotted vs. square feet of cross- 
sectional area. a correlation was ob- 
tained from which the roof-repair 
equations were derived. 

Correction of these equations was 
made for additional expenditures re- 
quired to cover the complexities of 
galvanized and aluminum roof instal- 
lations. During the fabrication of pre- 
galvanized plate, the metallic coating 
at or adjacent to the seams is de- 
stroyed, thus exposing the base plate. 
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Therefore, it was estimated that 6 
cents per square foot is required to 
apply a protective coating along the 
roof seams. Similarly, aluminum re- 
placements require that the steel-to- 
aluminum joints be either electrically 
insulated or made impervious to 
moisture so as to prevent local gal- 
vanic corrosion of the aluminum roof 
plates. Such insulation may be ac- 
complished by applying a coating at 
the joints. Moisture may be sealed 
out by use of soft aluminum. Costs for 
this work were estimated at 15 cents 
per square foot of roof. 

A summary of the repair-cost equa- 
tions is shown in Table 2. 

In similar manner the actual cost of 
organic resin-base protective-coating 
materials and their application were 
developed, and these can be expressed 
in a formula as: ($0.044N) X—where 
N is the number of coats applied and 
\ is the square feet of coated surface. 
Data available for bituminous-base 
coatings indicate costs for this material 
to be approximately one-half those of 
organic resin-base finishes, or 


($0.022N)X. 


1) Company Overheads 

Company overheads, as employed in 
this evaluation, are a function of the 
labor and materials required for re- 
pairs and tank preparation. Based on 
65 percent overheads for labor and 
10 percent for materials, these, when 
combined, were found to average 37.5 
percent for steel and galvanized roofs, 
30 percent for aluminum roofs, and 
42.5 percent for coatings. Overheads 
do vary to some extent with tank di- 
ameter. However, the use of these 
averages to reduce the complexity of 
the computations does not introduce 
any appreciable error beyond the ac- 
curacy of the basic equations. 

By applying these company over- 
heads to the basic cost equations for 
repairs (Table 2) and those estab- 
lished for tank preparation ($1170+ 
0.29X for metals and $515+0.27X for 
coatings) and then combining the 
resulting equations with the tank-clean- 
ing cost equation of $140+0.08X, 
there is obtained a total direct-cost 
equation for each type of roof protec- 
tion or replacement material. These 
are summarized in Table 3. 


5) Downtime 

To prevent a more realistic picture 
of the expenditures involved in roof 
protection or replacement, an in- 
tangible cost designated as “downtime” 
was evaluated and added to the direct 
costs exemplified in Table 3. Inasmuch 
as downtime involved no real dollar 
costs, its evaluation was made by 
assuming that a spare tank must al- 
ways be available in a refinery to take 
over the service of any one of the 
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TABLE 3 


Protection ot Replacement 
Materia 


44° Steel (Welded) 

14” Steel (Welded) 

Me" Galv. Steel (Riveted) 
Meo" Alimunum (Welded 
Organic Resin Coating 
Bituminous Coating 


Total Direct Cost 
Equation 





$2000 + 1.53X 
$2000 + 1.84X 
$2300 + 2.03X 
$1985 + 2.73X 
$875 + (0.46 + .O6N)X 
$875 + (0.46 + O3N)X 


TABLE 4 


DOWN-TIME IN DAYS 


PROTECTION OR - 
Tank Diameter (Feet 


REPLACEMENT 
MATERIAL 


Welded Metal 

Riveted Metal 
Organic Resin (4 Coats 
Bituminous (2 Coats 


hundreds of tanks which may be idle 
during repair. Thus the investment for 
this spare tank should be charged 
against all the tanks which it spares, 
and should be included in the repair 
expenditures of these tanks. The por- 
tion of the investment of the spare 
tank which should be included in re- 
pair expenditures was determined from 
the percent of the time which a tank 
is out of service for repair and the 
investment of the spare tank. For ex- 
ample, a 34-inch steel roof may have 
a six-year life on a 40-foot-diameter by 
10-foot-high tank in sour-oil service. 
To extend the serviceable life of the 
roof, a 14-inch steel roof has been 
selected which requires approximately 
29 days downtime for installation. The 
spare tank, therefore, must be in serv- 
ice for this 29-day period, or 1.3 per- 
cent of the six-year life of the original 
10-foot tank. Because a spare tank 
of equal capacity would cost approxi- 
mately $25,000, 1.3 percent of this in- 
vestment, or $325, is charged as down- 
time expense. Similar calculations 
were used to obtain the downtime costs 
of each type of roof protection or re- 
placement. These calculations were 
made at a basic tank height of 40 feet. 
Downtimes were approximated from 
the drainage-department cleaning-time 
estimates and by computations based 
on the labor required to complete the 
roof installation. The size of crews 
who have the skills necessary for each 
operation was assumed and assigned 
an hourly dollar value in accordance 
with the Philadelphia refinery wage 
scale. From the hourly labor costs per 
crew and the labor expenditures per 
operation, the number of eight-hour 
work days was obtained. The full 
downtime period was then regarded as 
the sum of the computed repair time 
and the cleaning time, with an ad- 
ditional seven days to cover con- 
tingencies such as bad weather. 
Shown in Table 4 are the estimated 
downtimes for the various methods of 
roof protection or replacement. The 
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figures indicated for riveted construc- 
tion were employed for all metal roofs 
other than the %,-inch welded steel. 


Results of Evaluation 

A comparison showing a break- 
down in dollars of the total costs in- 
volved in roof protection or replace- 
ment for several of the evaluated ma- 
terials is given in Table 5. These have 
been calculated from the cost equa- 
tions for a tank with a diameter of 
) feet which has a normal service life 
of six years. There is shown the 
magnitude of each item involved, and 
its bearing on the total cost may be 
clearly visualized. Here it may be seen 
that the differential costs between alter- 
nate replacements and %4,-inch steel 
plate are relatively lower than might 
be anticipated. These small differen- 
tials may be attributed to the auxiliary 
expenditures, which show little varia- 
tion between types of installations and 
which consume a high percentage of 
the total costs of the replacements. 

The over-all economics of the var- 
ious types of roof replacements are 
compared and summarized in Tables 
6 and 7. All comparisons are expressed 
as the approximate number of years 
(relatively free of maintenance) neces- 
sary for the substitute material to 
break even with the cost of a %g¢- 
inch steel roof. To show the effect 
on the economics of severity of cor- 
rosive service to which the roof is 
exposed, comparisons are made with a 
%,g-inch steel roof having 4, 6, and 8 


TABLE 5 
Cost Breakdown Comparison for 
6 Yeor Life 40-Foot Diameter Tank 


bal Me’ Resun 
Gal Alum. Coating 
Riveted Welded 4 Coats 


$ 200 


‘a’ 
Stee! 
Welded 


METAL OR 
COATING 


$ 240 $20 6$ 2400 


1530 





GLOSSARY 
horizontal cross-sectional area 
of the tank, in square feet 
number of coats of protective 
paint applied 











years’ normal service life. Because 
each of the alternate types of roof 
repair requires for its longer life ad- 
ditional initial investment over the cost 
of a %¢-inch steel roof, there is also 
shown the effect on the economics of 
charging against this additional ex- 
penditure such rates of return (or 
interest) as 0 percent, 10 percent, and 
20 percent; i.e., the additional invetst- 
ment of a substitute material, to be 
justified, may have to compete with 
other company projects where such 
rates of return are possible. 

By applying these tables to a spe- 
cific tank-roof problem for which the 
past normal service life of a %,-inch 
steel roof is known, it is possible to 
evaluate the economic advantages of 
the various methods of roof replace- 
ment or protection. Taking the ex- 
ample given previously for a 40-foot- 
diameter tank and referring to Table 
6, a 14-inch steel roof would have to 
last only 7.9 years (with 20 percent 
interest charged against the additional 
investment) to break even with a 34,- 
inch steel roof having a normal life of 
six years. Inasmuch as the roof thick- 
ness has been increased 3314 percent, 
the serviceable life of 14-inch steel 
may be expected to be at least eight 
years and, therefore, such a replace- 
ment appears to be justified. Also there 
is shown that galvanized and alumi- 
num roofs require service lives of 
9.8 and 12.5 years at 20 percent in- 
terest. The life of either galvanized or 
aluminum roofs in corrosive service 
has not been clearly established; how- 
ever, there have been reports from 
other companies that life greater than 
10 years is possible. Life of this 
magnitude would be sufficient for 
economic justification under severe 
corrosive conditions. Similarly, in 
Table 7, organic resin and bituminous 
coatings indicate that 3.0 and 2.8 
years, respectively, are required to 


TABLE 6 
Over-all Economics 
Metals—tife in Years 
Required to Break Even With 3/16-inch Steel 


Rate of Return 


Normal Life, Years, Yo" Steel 


14” Steel Roof, Tank Dia 


w-50 
60-100 


Galv. Roof, Tank Dia 


» 
we50 
SL 


Alum. Roof, Tank Dia 
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0% ' 10% 


41 
44 
4¢ 


cone wew 


TABLE 7 
Over-all Economics 
Coatings—tife in Years Required to 
Break Even With 3/16-Inch Steel 


Rate of Returo 


Normal Life. Years 
Me" Steel 


Bitum 20 


2 Coats) 30-50 
Tank Dia. 60-100 


Organic w 
O50 


Cy 
(4 Coats) 60-100 
Tank Dia 


break even when 0 percent interest is 
assumed. However, the service life of 
coatings is questionable, and may not 
be much beyond 2 or 3 years in roof 
applications. Consequently, at a six- 
year normal steel life, there would 
be no dollar advantage for a protec- 
tive coating. 


Summary and Conclusions 

In general, this study has indicated 
that: 1) more consideration should be 
given to increasing the thickness of 
steel roof installations; 2) in cases of 
severe corrosive condition, aluminum 
or galvanized-steel replacements may 
be warranted; and, 3) extensive use of 
coatings for roof protection should not 
be made until the relatively long serv- 
ice life necessary for their justification 
is established by actual trial installa- 
tion in the field. 

A broad analysis of the comparisons 
shown in Tables 6 and 7 indicates that 
14-inch steel roof plates should be 
used for repair of tank roofs having 
less, and in some cases more, than 8 
years’ normal service life. Because of 
the likely long life of galvanized and 
aluminum roofs, their use appears 
warranted where normal service life 
of 34-inch steel plate is less than six 
years. This is particularly evident for 
tanks with a diameter less than 50 
feet. Coating life, for bituminous and 
organic resin base, longer than two 
to three years must be obtained to 
compete, even under the most favor- 
able consideration, with the use of 
heavier-gauge steel plate or galvanized 
steel and aluminum. 

Although the development of this 
evaluation and the results which have 
been presented are specific in appli- 
cation to The Atlantic Refining Com- 
pany, the approach and methods em- 
ployed and the interpretation of the 
results can be applied in a similar 
manner to any other company’s con- 
sideration of the same or different 
methods for tank-roof protection or 
replacement. 
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ACETYLENE—The Newest Petrochemical 


R. S. ARIES and R. M. CZINER 


R. S. Aries and Associates 


New York 


ZETYLENE can now be added to the growing list of chemi- 

cals made from petroleum and natural gas. With one 

A plant already in full commercial operation and another 
under construction, acetylene actually can now be considered one 


of the petrochemicals. 


Acetylene (CH=CH) was first produced as far back as 1836. 
Initially, it was used for lighting. It was not until the early part 
of this century that the welding and cutting of metals by the oxy- 
acetylene process became important. Later on, it entered the 
chemical synthesis field, where through such industrial inter- 
mediate products as acetic acid, vinyl chloride, etc., it became 
essential in the production of war gases, dyes, elastomers, plastic 
materials, and other consumer goods. A full line of chlorinated 
solvents are derived from acetylene, in addition to acetylene black, 


a graphite carbon. 


The real promise for acetylene as a basic raw material, how- 
ever, has only developed in the years after the last war. Both in 
the methods of production and in its chemical utilization has 
acetylene chemistry opened up new territory for this highly reac- 


tive gas. 


Current consumption of acetylene 
(1951) has been estimated at close to 
550 million pounds. This compares 
with an 83 million pound consumption 
in 1925 and represents over 100 mil- 
lion pound increase over 1950 demand. 
Roughly about 70 percent of this de- 
mand in 195] was consumed in some 
phase of chemical production. The re- 
mainder went into the metal-working 
industries as a welding and cutting 
gas. 

Vinyl compounds took the greatest 
share of the chemical acetylene avail- 
able, followed by neoprene, chlorinated 
compounds, the oxygenated chemicals 
like acetaldehyde, not necessarly in 
that order. Not yet participating to 
any significant extent in this consump- 
tion of of the 
gas for acrylonitrile, synthetic fibers, 
variety 


acetylene is the use 


acrylate resins, and a great 
of chemical intermediates possible 
through the new high pressure tech- 
niques of processing and reacting 
acetylene. As much as 2 billion pounds 
of acetylene has forecast as 
needed in 1960, but even this figure 
may be low, since it is based only on 
what is known right now about acetyl- 
ene, its possible reaction and potential 
products. The great potentialities of 


acetylene are still awaiting the test 


been 
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tube of the chemist and the slide rule 
of the chemical engineer. 


Acetylene Industry Development 


The first commercial production of 
calcium carbide in an electric furnace 
took place in Spray, N. C., in 1892. 
Within ten years, scores of furnaces 
were operating on both sides of the 
Atlantic. The large-scale utilization of 
acetylene developed in, parallel. 

Until recently, all acetylene in the 
United States was based on this time- 
proven process; lime and coke are re- 
acted in an electric furnace for the 
solid calcium carbide. This carbide is 
then shipped to wherever acetylene is 
needed. Generation of acetylene is 
rather simple, involving the addition 
of water in the following manner: 


CaC. + 2H,0 ~ C,H, + Ca(OH), 


The resultant gas, very pure acetyl- 
ene, must be handled with care to pre- 
vent explosions. 

As can be seen above, the manufac- 
ture of acetylene by the carbide method 
is in effect a two-process operation. 
Since the product of the first reaction, 
calcium carbide, is in a solid form, it 
can easily be shipped to any section of 
the country where a relatively large 
scale use for the gas is present. On 
the other hand, the locations for a 
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carbide plant are very limited. The 
greatest essential is cheap electric 
power. In addition, a good source of 
both a proper lime and coke must be 
near at hand. Niagara Falls, with 
cheap hydroelectric power and con- 
suming industries, is one of the prime 
carbide producing areas in this coun- 
try. In contrast, the Gulf Coast can- 
not provide the hard lime necessary 
for operation. In effect, the present 
industrial picture for acetylene is that 
there are about ten areas in the United 
States which can support carbide pro- 
duction, while there are about 200 
commercial acetylene generating plants 
throughout the land. This multitude of 
acetylene facilities is due primarily 
to the limited shipping area for the 
gas. Transportation in cylinders is pro- 
hibitive, since the weight of the cyl- 
inder and the solvent acetone makes 
up about 95 percent of the shipping 
weight. Shipment in cylinders is only 
for supplying local needs of acetylene 
for welding and cutting purposes. Any 
chemical manufacturer will have to de- 
pend on an acetylene generator to sup- 
ply the raw material for his process. 
In a few instances, where the annual 
requirements of acetylene by a chemi- 
cal manufacturer is large, the chemical 
plant is located close to the carbide 
furnace and acetylene generator and 
the gas produced is piped to the chem- 
ical acetylene consumer. 

There are some obvious advantages 
to the carbide system. Primarily, as 
stated above, the acetylene produced 
is very pure and needs no separation 
from other gases and purification. In 
addition, small generating units are 
economically feasible. One other fac- 
tor is very important. The initial in- 
vestment cost for a carbide plant and 
the required acetylene generating facil- 
ities are less expensive than a com- 
parable plant making acetylene from 
natural gas. 

Turning to the new natural gas proc- 
esses, there are some strong disadvan- 
tages. Primarily, the gas produced by 
this method is very low in acetylene 
content, averaging less than ten mol 
percent. The manufacturer, therefore, 
must involve himself in separating the 
acetylene from the other constituents 
and thereafter purifying the gas. This 
problem usually offsets any savings in 
cost for the actual production of acety- 
lene from natural gas as against the 
regular carbide method. In addition, 
to be economically sound, a natural 
gas acetylene plant must have a large 
capacity. This effectively eliminates 
such an undertaking from all acetylene 
applications, except in those cases 
where the gas is used in an integrated 
or adjacent plant in chemical syn- 
thesis. Although at first sight this may 
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seem a serious disadvantage, in all 
probability, this necessary large ca- 
pacity may help to further acetylene 
from natural gas, since the expected 
increase in the demand for the 
will stem mainly from consumption as 
material. Other indi- 
various 


gas 


a chemical raw 
vidual disadvantages of the 
processes are discussed later. 

In the face of such an unbalanced 
pro and con picture, the big question 
arises: Why use any of the natural gas 
processes, if they have the above dis- 
advantages, while the carbide process, 
method, has such strong 
points in its favor? The 
rather simple. The carbide method 
needs large quantities of cheap electric 
power in the manufacture of the cal- 
cium carbide itself. Such good power 
areas as Niagara Falls are not only 
limited, but their power facilities are 
being taxed to the limit. Consequently, 
any chemicals producer who requires 
acetylene for his processes, has been 
forced to investigate the natural gas 
methods. 


a proven 
answer is 


Up to this time, two companies have 
decided to enter this new petrochemi- 
eal field. Carbide & Carbon Chemical 
Company is operating the only acety- 
lene plant using methane in the U. S. 
According to the company, their plant 
at Texas City, Texas, has met with 
such impressive results that they are 
trying to enlarge its capacity. The ini- 
tial capacity of the plant is far larger 
than any unit built in Germany during 
the war. Integrated with this acetylene 
unit is the equipment for making vinyl 
compounds, important plastic raw ma- 
terials. 

Monsanto Chemical Corporation has 
also decided to enter the acetylene pic- 
ture in the Southwest. The process also 
will use natural gas and oxygen to 
produce acetylene. According to com- 
pany announcements, the total plant 
(also at Texas City) will cost $30 mil- 
lion, such cost to include the invest- 
ment of both the oxygen plant and the 
acrylonitrile plant, which will consume 
the acetylene produced. A major por- 
tion of this acrylonitrile, and therefore 
the acetylene, will end up as synthetic 
fibers. 

These are the first two companies. 
Others will undoubtedly follow. A few 
companies are undecided. Others have 
temporarily decided against the natu- 
ral gas process. For example, Air Re- 
duction has scheduled a new 150,000- 
ton carbide plant in Kentucky to begin 
operations in 1953. Even Carbide and 
Carbon, despite the success of the 
Texas City unit, also has effected ex- 
pansion of carbide facilities at Nia- 
gara Falls, Sault Ste. Marie, Ashta- 
bula, and on the West Coast. All these 
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enlargements, however, are severely 
handicapped by the output of cheap 
power. It is in this important respect 
that natural gas can become an impor- 
tant source of acetylene. Research and 
development is continuing. A number 
of companies are participating, each 
with an eye to this petrochemical 
future. 


Hydrocarbon Processes 


Regarding the technology of the 
processes for manufacturing acetylene 
from natural gas, there are two basic 
steps involved in the production. The 
primary production of acetylene is a 
pyrolysis step. Since the resulting 
are low in acetylene content 
(roughly ten percent), the second 
problem is to separate and purify this 
acetylene to a commercially acceptable 
state. It seems that most attention has 
been paid until recently to the pyroly- 
sis step. The cold money facts, how- 
ever, show that the major investment 
and operating costs appear in the sepa- 
ration and purification. Anyone con- 
sidering entry into natural gas based 
acetylene production must solve the 
economics of this problem. 


gases 


So far, the primary cracking step in 
all processes offered for commercial 
use are essentially non-catalytic crack- 
ing operations. The difference is in the 
methods of producing and applying 
the heat. For acceptable acetylene con- 
centrations in the effluent gases, the 
temperature is normally in excess of 
2600° F. 

General techniques for this pyroly- 
sis step determined after years of ex- 
perimentation resulted in agreement 
that the reaction time be short, pro- 
vided for the rapid quenching of the 
effluent gases, and operation at re- 
duced pressures. 

The separation and purification of 
the cracked gases has been carried out 
by two different methods: hypersorp- 
tion, solvent extraction, and both in 
combination. The actual process used 
is determined by the composition of 
the effluent gases and the cost. So far, 
in American operations, the solvent 
extraction process seems to be favored. 

Right now, four basic processes for 
cracking natural gas to acetylene are 
offered for commercial use in this 
country: 1) the Schoch electric are 
process, 2) partial oxidation with oxy- 
gen, 3) partial oxidation with air, and 
1) the Wulff regenerative furnace 
process. The Carbide and Carbon proc- 
ess uses partial oxidation with oxygen. 
Monsanto’s plant now under construc- 
tion will use the same general process 
with solvent extraction of the acety- 
lene gas. 

Briefly, the four processes can be 
described as follows: 


1) In the Schoch process, the gas 
passes through six reaction chambers 
in series with each chamber working 
three arcs in parallel. The feed gas is 
introduced by three impellers, each 
acting as an electrode and with oppo- 
site electrodes mounted outside each 
opening. \ constant current is one of 
the requirements of the process. The 
chamber temperature is limited to 
550° F. by recirculating the gas. Car- 
bon black forms and is removed. This 
carbon black may furnish one eco- 
nomic inducement for this method, but 
the relatively complicated electric arc 
process involved and the high power 
consumption (as much as in calcium 
carbide production) have not made 
the process commercially acceptable 
at this time. 

2) The partial oxidation of natural 
gas with oxygen has had the best re- 
ception. In this process, shown in Fig- 
ure 1, preheated natural gas and oxy- 
gen enter a burner. Therein the gases 
are thoroughly mixed, reacted, and 
quenched. Additional quenching is 
provided in the spray tower, while the 
gas is cleaned in a Cottrell precipita- 
tor. Economic advantages for the proc- 
ess are the low energy costs and the 
by-product gas suitable for Fischer- 
Tropsch synthesis. Although the oxy- 
gen plant represents a substantial ad- 
ditional investment, such cost can be 
reduced by integrating this plant with 
an ethylene oxide production unit. 

3) The partial combustion of natu- 
ral gas with air is very similar to the 
oxygen process. The preheat tempera- 
ture is higher, but the oxygen plant 
investment not necessary. Besides, the 
effluent gas is more dilute in respect 
to acetylene content and the Fischer- 
Tropsch raw material not produced 
because of the introduction of nitrogen 
into the reaction stream. 

4) In California, a pilot plant dem- 
onstration unit utilizing the Wulff 
process has been operated for some 
time. In the reaction method, the gas 
is fed alternately into each of two 
reaction chambers. The gas is intro- 
duced at the bottom, passed upwards 
through heated bricks. While passing 
down the other side of the cracking 
chamber the gas heats the bricks lo- 
cated on that side. Quenching and 
spray tower complete the reaction. 
During the heating cycle, gases are 
burned to heat the bricks on the crack- 
ing side of the chamber and discharged 
to a stack. The two furnaces alternate 
in the cracking and heating cycle, each 
phase lasting about one minute. A 
temperature of 2600° F. is reached in 
the cracking phase. A minimum power 
cost makes this process very attractive, 
but the complicated construction of 


the brick filled chambers and the high 
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Figure 1. 


maintenance costs are handicaps. The 
production of significant quantities of 
ethylene complicates the separation 
and purification of the gases produced. 

Either hypersorption or solvent ex- 
traction can be used for any of the 
cracking processes described, the ac- 
tual application depending upon such 
factors as the concentration of the 
acetylene in the cracked gas, and the 
presence of such products as oxygen- 
ated compounds, ethylene, etc. As pre- 
viously stated, these purifying steps 
are receiving the most attention now, 
since it has been realized that their 
operation contributed that part of the 
cost factor which can determine the 
competitive quality of the process in 
relation to the calcium carbide process. 


Acetylene Chemicals 
The chemical derivatives of acety- 
lene so far can be classed generally in 
six different vinyl com- 
pounds, oxygenated products, chlorin- 
ated products, elastomer, 
acrylonitrile, and the high pressure 
synthesis compounds from the Reppe 
reactions. The first four groups are at 
the present time important in the 
United States. They use the bulk of the 
acetylene consumed in chemicals man- 
ufacture. Acrylonitrile is still not made 
from acetylene, but the first plant is 
under construction. Its future in this 
field is very promising, especially with 
the rapid development of the synthetic 


categories: 


neoprene 


fiber industry. The products of high- 
synthesis still in their 
infancy. This operating 


pressure are 
commercial 
method, however, promises to make 
acetylene of the best chemical 


building blocks available to American 


one 


industry. 


Vinyl Products 


The vinyl resin market is one of the 
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Partial Combustion Process for the Manufacture of Acetylene 


best outlets for acetylene at the pres- 
ent time. About one quarter of all 
acetylene used in chemical manufac- 
ture finds its way into such products 
as vinyl chloride, viny! acetate, and 
polyvinyl alcohol. This is in addition 
to the output of these products from 
the cracking of ethylene dichloride. 
The ratio between vinyls produced 
from acetylene and from ethylene is 
nearly equal, with present plant ca- 
pacities in the ratio of 55 to 45 for 
acetylene and ethylene respectively. 
The two involved are the 
reaction of acetylene with hydrogen 
chloride and the production from 
ethylene and chlorine. From an eco- 
nomic standpoint, neither process 
seems to have any significant cost ad- 


processes 


vantage. 

Present production of all vinyl ma- 
terials is over 300 million pounds. 
This must be compared with a pre-war 
output of only a little over one million 
pounds per year. Undoubtedly, the 
war contributed to the rapid expansion 
in the demand for these materials, but 
lately, a healthy growth has been de- 
veloped in many markets 
for polyvinyl chloride. 


consumer 


Since Korea, the supply of vinyl 
materials has been rather tight, due 
primarily to the shortage of chlorine 
and the demand for these 
plastics because of the withdrawal of 
other plastics, such as styrene and 


increased 


polyethylene, from the consumer mar- 
ket. Since the vinyl plastics and mono- 
mers have only limited military uses, 
they have been used to replace scarcer 
materials in civilian consumption. This 
defense increase jn vinyl consumption, 
however, is not the only growth trend 
for these materials. A fast growing 
application for polyvinyl chloride, for 
example, has been in the thin film 
products, especially in such mass pro- 
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duction items as drapes, curtains, 
shower curtains, raincoats, etc. In ad- 
dition, a large-scale market is 
rapidly opening up for polyvinyl chlo- 
ride as plastic floor coverings. The 
vinyl plastic seems to have excellent 
wear properties when compared with 
linoleum. In another respect, vinyl 
chloride is also entering the synthetic 
fiber market. Dynel, discussed later 
under acrylonitrile, uses up to 60 per- 
cent vinyl chloride. 

Manufacturers of the vinyl mono- 
mers are sensing the future potential 
for these products. Present expansion 
plans are based mainly on the produc- 
tion of these plastics from acetylene 
gas. The Carbide & Carbon natural- 
gas-based acetylene in Texas is used 
primarily in the company’s manufac- 
ture of vinyl chloride and acetate 
monomers. All other acetylene vinyls 
are made from the calcium carbide 
generated gas. The actual predomi- 
nance of one process over the other in 
the future again will be determined by 
the cost of raw materials. From the 
present standpoint, acetylene seems to 
be favored for any new facilities 
planned. 


new 


Oxygenated Products 

Acetaldehyde, acetic acid, and acetic 
anhydride are closely tied together 
both technically and economically, 
since the largest consumption of acet- 
aldehyde is in the manufacture of 
acetic acid and anhydride, and since 
one of the principal raw materials for 
the anhydride is synthetic and recov- 
ered acetic acid. 

Originally, the principal raw mate- 
rial for acetaldehyde was ethanol. 
About 30 to 40 percent of total ethanol 
output still is consumed in the prepa- 
ration of aldehydes, the most impor- 
tant one being acetaldehyde. However, 
the use of other raw materials has been 
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gaining steadily, especially since the 
establishment of the Celanese plant in 
1945. A similar hydrocarbon oxidation 
plant constructed by McCarthy Chemi- 
cal Company, in Winnie, Texas, in 
1949 was never put into successful 
commercial operation. Niacet, a sub- 
sidiary of Carbide and Carbon, has 
been the only producer starting with 
acetylene. Since acetic acid and anhy- 
dride are the principal products of 
acetaldehyde, alternate processes for 
making the acid and anhydride directly 
(such as the Hydrocol process) a!so 
can compete with alternate acetalde 
hyde processes 

About 75 percent of the current 
production of acetaldehyde is used for 
making acetic acid and anhydride. The 
remainder is used in the production of 
butanol (20 percent) and miscellane 
ous products (5 percent) 

The alternate methods for the pro- 
duction of acetaldehyde. both commer- 
cial and potential, are 


1) Production by the catalytic hydrolysis 


yield is 95 percent, and 


acetylene is 0.62 px ands 


acetylene Phe 
the consumption of 
per pound of acetaldehyde produced 
2) By-product in the manufacture of 
anhydride from ethylidene 
(prepared from 
} product in the manufacture 

m alcohol 

3) The 


wen diacetate 
acetylene ) It is also a 
! buta here 
vapor phase oxidation of alcohol 
natural gas hydré 


4) The xidation of 


bons, such as propane and butane, ar 


) The Fischer-Tropsch process 

About 70 to 75 percent of the total 
acetic anhydride production is used in 
acetate 


the production of cellulose 


rayon. Another 18 to 20 percent goes 
into resins and plastics such as cellu 
lose acetate and vinyl acetate while 
the remaining 5 to 12 percent is used 
for various miscellaneous chemicals 
Until 1950, duPont produced the anhy 
dride from acetylene. but discontinued 
operations that year 

About 60 of all 
thetic acetic acid is converted to anhy 


dride 


material for 


percent new syn 


w) percent ts used as the raw 
various organic ester sol- 
ethyl and the 


remaining LO percent is used for mis 


vents such as acetate, 
cellaneous 
of the 


strated by 


The complexity 
best be 


many 


purposes 


industry can demon 


naming the processes 
for the actual and 


probable manufacture of acetic acid: 


which are availablk 


Fror cet 


ld ; 
sldehyae 


f acet 
100 percent wet! 

2) The vapor phase 

3) The fermentati 

4) As a by-product 

5) From methanol ar 

6) By-product of hydr 

7) Fischer-Tropsch synthesis 

8) By-product in furfural 

9) By-product in the manufact 

acid and 
as cellulose acetate 


pound 
} 


acetic acetic anhydride 
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t 1.1 pounds 


The production outlook for acetal- 
dehyde, acetic acid, and acetic an- 
hydride is complicated by their 
inter-relationship, technically and eco- 
nomically. A detailed economic survey 
made by the authors shows that acet- 
aldehyde can be made without 
from acetylene when the price of acet- 
ylene is not more than 111 percent of 
the price of acetaldehyde; and that 
acetaldehyde can be made without loss 
(via ethanol) from ethylene, when the 
price of ethylene is not more than 71 
percent of the price of acetaldehyde. 
The acetylene process also enjoys a 
slight advantage in that it requires 
less capital as an initial investment for 
equipment. 


loss 


Chlorinated Hydrocarbons 

The chlorinated hydrocarbons use 
less than 10 percent of all acetylene 
consumed for chemicals. Trichloro- 
ethylene, on a volume basis. is the 
most important chlorinated solvent in 
use today. It has displaced carbon 
tetrachloride for many applications. 
It is simply made by chlorinating 
acetylene to form acetylene tetrachlo- 
ride, which is then treated with a lime 
suspension to dehydrohalogenate one 
mole of H¢ l. 

Further syntheses are possible by 
chlorinating the trichloroethylene to 
pentachloroethane, and dehydrohalo- 
genation to perchloroethylene. All of 
these compounds may be used as sol- 
vents. Further chlorination of perchlo- 
roethylene will give hexachloroethane, 
which was widely used during the last 
war as an ingredient of smoke bombs. 

Trichloroethylene can also be de- 
rived from ethylene; perchloroethylene 
from propane, carbon tetrachloride, or 
ethylene: and hexachloroethane from 
carbon tetrachloride or ethylene. 

The most important use of tetra- 
chloroethane is as an intermediate in 
the preparation of trichloroethylene. 
and other chlorinated hydrocarbons in 
the series. It is also a specialized sol- 
vent and weed killer. The principal 
commercial preparation is by the chlo- 
rination of acetylene. 

Trichloroethylene has been manu- 
factured in the U. S. since 1925. It is 
of great value as a solvent because it 
is non-flammable and greater 
stability over a wide range of condi- 
tiens than most other chlorinated hy- 
drocarbons. It may be used in the 
presence of air, water, and light with 
any common construction metals at 
temperatures up to 248° F. It is used 
for metal-degreasing,-dry-cleaning, and 
extraction, and as a freezing point de- 
pressant with carbon tetrachloride as 
an extinguisher. More than 50 percent 
of its production is used for degreas- 
ing and metal cleaning. In the produc- 


shows 


tion from acetylene, the yield is 90 
percent, requiring 2.2 pounds of acet- 
ylene per pound of perchloroethylene 
produced. 

Before World War II, carbon tetra- 
chloride was the most important com- 
petitive product, and the most impor- 
tant of the solvent group of chlorinated 
hydrocarbons. Since that time, trichlo- 
roethylene has become the more im- 
portant on a volume basis. Its great 
increase in use came during the war 
as a carbon tetrachloride replacement 
in the degreasing of metal machinery 
parts. It has also partially replaced 
carbon tetrachloride in the dry-clean- 
ing field. Although carbon tetrachlo- 
ride is cheaper on a weight basis, it 
has a higher vapor pressure, resulting 
in greater operational loss, and actual 
higher unit cost. In certain dry-clean- 
ing operations, the more expensive 
perchloroethylene is preferred since it 
does not attack cellulose acetate dyes. 

The most important use of penta- 
chloroethane has been as an intermedi- 
ate in the manufacture of perchloro- 
ethylene. It is also used in small 
amounts in soil sterilization and as a 
sink-and-float liquid in coal beneficia- 
tion, despite its relative susceptibility 
to hydrolysis. It has little use as a 
solvent. 

Perchloroethylene can be used as a 
cleaning and degreasing agent in the 
presence or absence of air. water, and 
light with any of the common con- 
struction metals at temperatures up to 
248° F. It is commonly used as a dry- 
cleaning solvent, a degreasing agent, 
a worm remedy, and as an intermedi- 
ate, as in the preperation of hexa- 
chloroethane. It is non-flammable. 


Veoprene 

Neoprene is a special-purpose rub- 
ber developed by duPont on the basis 
of original research on acetylene pol- 
ymers at the University of Notre 
Dame by Julius Nieuwland. It is pre- 
duced from monovinylacetylene and 
hydrogen chloride. Monovinylacety- 
lene, in turn, is made by the catalytic 
polymerization of acetylene. The chief 
characteristics of 
combustibility 
heat, oxidation. ozone, sunlight. and 
oils. The elastomer is made only by 
E. I. duPont de Nemours & Company. 
Inc., at two plants at Louisville, Ky., 
and Deep Water. N. J. Both plants 
have a designed capacity of more than 


neoprene are low 
and high resistance to 


150 million pounds. 

Neoprene has reached a state of de- 
velopment where it will continue to be 
produced and consumed in the U. S. 
in volume sufficient to insure its rapid 
expansion to meet potential full-scale 
wartime needs. Current production is 
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Beta-Chloropropionitrile 
Succinonitrile, etc 


derivatives 
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acid and 
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about 110-125 million pounds per year. 


{crylonitrile 

The acrylonitrile market appears to 
be the most promising outlet for natu- 
ral gas acetylene. There are three dif- 
ferent processes which produce acry- 
lonitrile: 1) the addition of hydrogen 
cyanide to acetylene, 2) from ethylene 
by the dehydration of ethylene cyano- 
hydrin, and 3) from propylene. The 
ethylene process is dominant right 
now, but natural gas acetylene may 
well absorb most of the future demand 
for this intermediate. The propylene 
process has not been developed to 
commercial acceptance. 

The production of acrylonitrile has 
been rather limited until recently with 
its growth dependent primarily upon 
application of the chemical for special 
purpose synthetic rubbers and a lim- 
ited amount of plastics. Up to this 
time, the only producer of acryloni- 
trile, American Cyanamid, uses the 
ethylene oxide method. In the fore- 
front of the acetylene development, 
however, is Monsanto with a $30 mil- 
lion building project for natural gas 
acetylene and the derivative acryloni- 
trile. American Cyanamid for the time 
being will probably stay with calcium 
carbide. During the last war, total 
U. S. production of acrylonitrile was 
20 million pounds per year. Current 
production capacity is between 25 and 
30 million pounds. Figure 2 shows the 
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inter-relation of acrylonitrile, its raw 
materials and its derivatives. 

About 10 million pounds of acry- 
lonitrile were consumed annually at the 
peak of war production for such poly- 
butadiene-acrylonitrile synthetic rub- 
bers as GR-A, Thiokol RD, Hygum 
and Hycar OR. Up to now, wide ac- 
ceptance of these rubbers has not ma- 
terialized, due primarily to their rela- 
tive high cost. Under the most favorable 
circumstances, these synthetic rubbers 
are not suitable for the large markets 
in tires and similar products, but find 
best outlets in such special property 
rubbers as oil resistant elastomers. 

Small amounts of acrylonitrile are 
used as intermediates for the produc- 
tion of such fine chemicals and phar- 
maceuticals as succinonitrile, etc. These 
products are listed in the chart on com- 
petitive acrylonitrile processes. The use 
of acrylonitrile for acrylic resins is not 
promising, since this type of plastic 
material can be more readily produced 
more directly from acetylene (see be- 
low), ethylene oxide, and even lactic 
acid. The extreme reactivity of acry- 
lonitrile will eventually be used for the 
manufacture of a wide variety of chem- 
ical intermediates. Pilot plant develop- 
ment on a number of products is under 
way. A recent example, which may be- 
come a very important consumer of 
acrylonitrile, is the synthetic poly-elec- 
trolyte soil conditioner Krilium. Mon- 
santo, the producer, claims that Kri- 
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lium is 100 to 1000 times as effective 
in improving soil structure as ordinary 
compost, manures, or peat moss. The 
material is made by polymerizing 
acrylonitrile and then hydrolizing it. 
The potential for Krilium seems great, 
depending probably upon a reduction 
in the price of the soil conditioner 
and its actual performance in large- 
scale use. 

The rapid development of synthetic 
fibers in competition with natural 
fibers and rayon, is the most 
promising application for acrylonitrile 
right now. Polymerized acrylonitrile is 
the foundation of a number of low- 
cost continuous filament synthetic 
fibers with good resistance to heat, 
light, and chemicals. Such products 
may displace some of the markets for 
nylon. In the staple form, these fibers 
can compete with wool. More impor- 
tant than either of these substitutions, 
may be the use of the new synthetics 
in blends with established materials. 

Orlon, the first of the acrylonitrile 
fibers, has been in production since 
1944 by duPont. In 1950, the company 
began large-scale commercial produc- 
tion at Camden, N. J., in a plant with 
an initial capacity of 6.5 million 
pounds. By 1953, the expected capacity 
for Orlon is 40 million pounds. The 
fiber is essentially 100 percent acry- 
lonitrile. Carbide and Carbon makes 
Dynel, a fiber using about 40 percent 
acrylonitrile. The first commercial unit 
began operation in 1950, a second in 
1951. In February, 1952, the company 
announced its intention to build a new 
plant at Spray, S. C., with a capacity 
of 20 million pounds. Capacity in 
1953 is estimated at 30 million pounds. 
Chemstrand’s Acrilan contains about 
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85 percent acrylonitrile. This is rela- 
tively small when compared with the 
more than one billion pounds of rayon 
manufactured last Actually, the 
production rate for the acrylonitrile 
fibers is important when it is realized 


vear. 


that commercial production for these 
fibers back only to 1950. Total 
requirement for acrylonitrile in 1962 


for these three fibers alone has been 
estimated at over 270 million pounds 

Large-scale acetylene production 
from natural gas is ideally suited for 
fiber market. Require- 


acetylene are on a 


this growing 
ments of large 
enough scale to permit the operation 
plants using natural gas 
fiber pro 
moment, ethylene 
mate 
synthetic 


of acetylene 
part of the 
duction unit. At the 
oxide is still the 
rial for acrylonitrile, but the 
fiber industry will demand more acry 
lonitrile than can be supplied through 
ethylene oxide Acetylene 
doubtedly fill this gap in the supply 


as an integral 


dominant raw 


will un 


Synthe ses 


High Pressure 
After the 


ments of the 


last war, recent develop 
German chemical indus 
The 


ady ince of 


try were made most im 


public 
pressive features in the 


chemical technology was the discovery 
that had 


vated te mperatures 


acetylene been used at ele 


and pressures to 


manufacture a number of — scarce 
products 
The extreme reactivity of acetylene 
bond structure. long 
chemists. It 


pote ntially 


due to its triple 


has been known to was 


always considered as a 
great building block for organic chem- 
One drawback a 


one, however, existed in that acetylene 


icals monumental 
at elevated 
this 
principles of operation 


hecomes highly explosive 
conditions To reduce 
three 
investigated by the 
1) they 


which initiate decomposition, 2) they 


reaction 
hazard 
were Germans: 
tried to eliminate the factors 
adopted methods which reduce the vio- 
they 
constructed the plants to withstand the 
reduced 


lence of decomposition, and 3) 
foree of decomposition. In 
reneral, the following operating tech 
niques prevailed in most of their proc 
esses: water-ringe d compression pumps 
exhaust 
the acetylene was 


were used explosion 
installed 


usually 


proof 
valves were 
diluted, 
and most effectively 


with inert nitrogen 
free spaces in the 
reaction equipment was limited to a 
maximum of 0.25 square inches diame 
ter by stuffing all pipes 


spaces with small tubing 


and other 
At the same 
time, a thorough search into catalyst 


behavior was conducted. 

Four general processes were devel- 
oped using acetylene at high pressures 
and temperatures: 1) vinylation, where 
a vinyl radical (CH, = CH—) is added 
to a compound, the acetylene losing 
one of its bonds in the process, 2) 
ethynylation, which adds the triple 
bond acetylene to a chemical without 
disturbing the bond, 3) carboxylation, 
the reaction of acetylene with carbon 
monoxide, and 4) the polymerization 
of acetylene into cycloolefins of eight. 
ten, and twelve member rings. Liter- 
ally, scores of chemicals can be made 
by these reactions. During 1941-1942, 
about two percent of all acetylene or 
consumed 


close to 3 


million pounds, 
in Germany went into these high pres- 
sure reactions. Their important 


products were Periston, polyvinyl pyr- 


most 


blood plasma extender. 
Korosin, an adhesive Buna rubber and 
fabric. and many other derivatives. 
The polyvinyl pyrrolidone is now 
being produced in the U. S., 
with a few other chemicals. Principal 
developme nt work is being carried out 
by General Film and Dye Corporation 
N. J. The cost of most 
acetylene products, like butadiene. is 
still too high to compete with estab- 


rolidone. a 


along 


in Graselli, 


lished commercial processes from other 
materials. The future for these 
syntheses, however. looks very good. 
Most basic experimentation must still 
be carried out and suitable, low cost 


raw 


processes developed, but these high 
operations with acetylene 
at least as wide a range of 
now 


like 


pressure 
promise 
products from this gas as are 
from olefinic 


gases 


being made 
ethylene. 


Competition With Ethylene 


The observant reader will by this 
time have noticed a very curious fact. 
In the discussion on acetylene chemi- 
cals above. the competition of acetyl- 
ene and ethylene as starting materials 
for the same end products has been re- 
ferred to repeatedly. The cumulative 
effect of these references is that ethyl- 
ene must be a direct. and a serious, 
competitor for acetylene in a number 
of chemical syntheses. The truth of 
this statement is borne out by the 
chart. Figure 3, showing the relation- 
ship of these two chemical building 
blocks to vinyl compounds, acryloni- 
trile and the oxygenated products. The 
structures of acetylene and ethylene 
similar. Both have two car- 
Ethylene reactive 


are very 


bon atoms has a 


double bond. while acetylene has an 
even more active triple bond: 


H 
H¢ CH Hi 


Acetylene Ethylen 


This makes obvious the fact that the 
reactions of both chemicals must be 
somewhat similar. 


In vinyl compounds, acetylene proc- 
esses produce more than half of the 


present output. Expansion plans are in 
the same direction. On the other hand, 
in acrylonitrile, ethylene is the only 
raw material so far. When the Texas 
City Monsanto plant begins operations, 
acetylene will also enter this picture. 
In the oxygenated products. no defi- 
nite trend for either raw materials has 
been established. Ethy! alcohol is still 
favored more than acetylene. Neither 
chemical can be of extreme importance 
in this field, once the Hydrocol plant 
in Texas comes into full capacity op- 
eration. This plant alone can take care 
of about 5 percent of the present out- 
put of acetic acid. Several technical 
problems remain to be solved. In any 
case, the future potential of acetylene 
should not be tied with these oxygen- 
ated products. Instead, the rapidly 
expanding vinyl and synthetic fibers 
markets should be the hattle- 
ground for the two raw materials. In 


main 


both cases, acetylene seems to be hold- 
ing a slight edge from today’s vantage 
point. Further development work may 
really into the 
acetylene column. In any event. neither 


place acrylonitrile 
ethylene nor acetylene faces a precari- 
ous future. Both are finding ever wid- 
ening applications in fields where they 
are not directly competitive 
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Producing 90-Octane 


Gasoline With 
HOUDRIFLOW 


FRED B. BOYNTON 


Tide 
Drumright, Okla 


Vater Associated Oil Company 


THE FIRST complete performance data on a 
Houdriflow unit to be published are tabulated in 
this article on the catalytic cracking unit at Drum- 
right, Okla., operated by Tide Water Associated 
Oil Company. In addition to a discussion of the 
process flow, operating hints are outlined from 
the first year’s experience with this unit. 


IDI W \ rk R’S Houdriflow 


unit at the Drumright refin- 
ery. the second catalytic crack- 


ing unit of its kind installed in the in- 


dustry, has been in operation since 


1950. The first complete performance 
data to be published are included in the 
accompanying tables to show the oper- 
ation of the unit at the present time. 
Table 1 gives typical liquid yields 
from the unit. while Table 2 outlines 
the typical operating date. An inspec- 
tion of the products is provided in 
Table 3 

Throughout most of its operating 
history, the unit has operated fairly 
close to its design charge rates of 4500 
barrels per day fresh feed and 2250 
barrels per day of recycle. Cracking a 
virgin gas oil from the distillation 
units in the refinery, the process pro 
duces 90-octane (CFRR) gasoline as 
its major product. The catalyst em- 
ployed in this moving-bed type process 
is a synthetic, bead type. A brief re- 
view of the process flow points to the 


TABLE 1 
Typical Liquid Yields 


Volume Percent 
PRODUCT of Fresh Charge 





Cots Cut 19.69 
Stabilized Gasoline 51.91 
Tractor Fuel and or 

No. 2 Fuel Oil 21 03 
No. 5 Fuel Oil 11.73 


Total Liquid 104.36 





Houdriflow Unit Showing the Heaters, Reactors, Kiln and Catalyst 


Storage Hopper 





Figure 1. Flow Diagram of Houdri- 
flow Catalytic Cracking Unit 


REACTOR CHARGE 





SEAL STEAM 


CRACKED VAPORS 





PURGE STEAM 


SEAL STEAM 


TO REFIWERY 
STEAM SYSTEM 


on 
BOILER MAKE - €) 
UP WATER 


CIRCULATING 
WATER PUMP | 


REGENERATION -~---~+ 
) 





DISENGAGING HOPPER 


CATALYST LIFT 


LOWER LIFT HOPPER FRESH CATALYST 
LIFT HOPPER 
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REACTOR 


Temperatures, °F 
Feed Nozzle 


Reartion Zone 


Above Dusengager 

Above Purge Plate 

Catalvyat Outlet 

Vapor Outlet 
Pressures 

Feed Nosale, pug 

Top Noaale, pma 

Vapor Outlet, pug 

Top Seal, pai 

Kiln- Reactor Differential, pu 
Flows. Lb. Hour 

Sealing Steam 

Purge Steam 


Temperatures, “F 
Middle-Top Burning Zone 
Above Au Iniet 
Below Aur Inlet 
Below Cooling Couks 
Above Flue Gas Outlet 
Catalyst (hutlet 
Cone Section Dusengager 
Air to Kiln 
Flue Gas from Kottom Zone 
Flue Gas to Atmosphere 
Flue Gas from Dwengaging Hopper 
Pressures 
Top Seal, psig 
Kiln Seal, psig 
Blower Discharge, in. H 
Total Flue Gas Outlet Header. sefm 
Catalyst Lift Hopper, paw 
Flows 
Sealing Steam, |t 
Water to Coils, gpm 
Flue Gas to Lift, cfm 
Bed Flue Gas, scfm 
Catalyst Cir 


hour 


lator 


HEATER 


Temperatures, F 
bresh (harge 
Total Charge to Heater 
Heater Outet 
Pressure, pag 
Fresh Charge Pump Discharge 
Heater Inlet, Pass No. |! 
Heater Inlet, Pass No. 2 
Heater Outlet, Pass No 
Heater Outlet, Pass No. 2 
Flows. Bod 
Tread harer 


Recycle 


modifications which have developed up 
to the present time 


Process Flow 

The gas oil feed is charged through 
a series of exchangers and then to a 
heater where the feed reaches a tem- 
perature of 740° F. Referring to Fig- 
ure |, the heated the 
reaction zone through a specially de- 
signed located 
trally within an annular curtain of 
falling catalyst. The unevaporized por- 
tions of the feed are intercepted by the 


charge enters 


nozzle which is cen- 


catalyst curtain and by this means are 
vaporized, A small portion of the total 
catalyst stream flows through the per- 
ipheral catalyst feed pipes to the re 
actor catalyst bed 
The mixture then 
the catalyst disengaging section, where 
purge steam is used to remove the 
heavy from the bead catalyst 
The disengaging section, built some 
similarly to bubble cap trays. 


through 


passes 


ends 
what 
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MAIN TOWER 


Temperatures. °F 
Tower Bottoms 
Above 8th Tray 
Top 
Bottom to Storage 
Quench Pump Discharge 
Quench from Charge Exchanger 
Quench to Tower 
Cweulating Reflux from Exchanger 
Draw-Off to Burning Oil Stripper 
Draw-Off to Tractor Distillate Stripper 
Gasoline from Overhead Receiver 
essure, psig. 
Tower Bottom 

Flows 
Deethamzer Charge, qph 
Tractor, Distillate to Storage, gph 
Burning Onl to Storage, gph 
Steam to Tractor Dist. Stripper, tb. 
Steam to Burning Oil Stripper, Ib 


hour 
hour 


DEETHANIZER 


Temperature, °F 
Absorption Oil to Tower 
Tower Top 
Above Tray No. 19 


Absorption (il from Depent 


DEBUTANIZER 
Temperatures, °F 


Overhead Receiver 
Debut. Gaso. After Cooler 
Pressures, psa. 
Overhead Receiver 
Bottom 
Fle: 


=. ph 
Overhead Reflux 


DEPENTANIZER 


Temperatures. I 
Top 
Kottom 
Overhead to Condenser 
Pressures, psig. 
Overhead Receiver 
Bottom 
Flew, gph 
Charge 


permits the cracked vapors to pass to 
the main fractionating tower while the 
catalyst flows through a seal leg into 
the regenerator or kiln. 

The regenerator consists of two 
burning zones and an intermediate 
cooling zone. The cooling zone in- 
cludes five coil banks, the rate of cool- 
ing being regulated by the number of 
banks in service. The cooling section 
has the function of providing steam 
for the unit while removing heat of 
combustion of the coke. Entering just 
above the cooling zone, the regenera- 
tion air at 10 psig burns the carbon 
from the catalyst beads, which flow to 
the lift hopper. The flue gas so formed 
is used as the lifting medium for the 
regenerated catalyst, the excess being 
vented to the atmosphere through a 
pressure controller. 

The gas-lift principle is used to 
raise the catalyst from the lift hopper 
to the disengaging hopper. Fresh cat- 
alyst is fed intermittently (three times 


TABLE 3 
Inspection of Products 


GASOIL CHARGE 


Gravity, “API 
Distillation, Percent Over 
IBP, °F 


Sulfur, Percent 
Conradson Carbon, Percent 
Pour Point, 

Anhne Number 

Viscosity, SUS @ 100°F 


STABILIZED GASOLINE 


Gravity, “API 

Color 

RVP 

Distillation, °F 
IBP 


10 Percent 
20 Percent 
53O Percent 
90 Percent 


Rec. Percent 


Octane Number 


n-Butane 


TRACTOR FUEL 


Gravity 
Distillation. °F 
IBP 


10 Percent 

20 Percent 

95 Percent 

EP. 
Flash, Open Cup, °F 
Flash, Closed Cup, *} 


NO. 2 FUEL ON 


Gravity, “API 
Distillation, *F 
IBP 
10 Percent 
20 Percent 
90 Percent 
EP 


Flash, Opon Cup, "I 
Flash, Closed Cup, °F 
RECYCLE 
Gravity, “API 
Distillatien, 
10 Percent 


2 Percent 
90 Percent 
P 


CATALYST 


Average Size, Inches 
Carboo (Kiln Outlet 
Carbon Reactor Outlet 


Percent 
Percent 


a day) into the lift hopper from a bin 
by means of flue gas pressure. The 
catalyst loss amounts to 2.25 to 2.50 
tons per day. A portion of this loss is 
represented by the fines removed in the 
elutriator, to which a portion of the 
lower zone flue diverted for 
continuous classification of the system 
catalyst through the removal of fines 


o% s 
gas 1 
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The cracked oil is separated into 
five streams by the main fractionator 
as shown in Figure 2. The tractor fuel 
and No. 2 fuel oil streams are com- 
bined during winter months to be sold 
as No. 2 fuel oil. The overhead prod- 
uct from the tower is partially con- 
densed while the light ends are com- 
pressed to be returned to the deethan- 
izing absorber at a of 225 
psig. This tower. refluxed with a de- 


pressure 


pentanized cracked gasoline. removes 
the ethane and lighter gases from the 
absorber feed to yield a bottoms prod- 
uct for charge to the debutanizer. A 
portion of the debutanized gasoline is 
depentanized to be used as absorption 
oil in the deethanizer. The debutanizer 
overhead, which is charged to a poly 
unit. is treated first in a Girbotol unit 
to hydrogen sulfide and then 
caustic washed for mercaptan removal. 


remove 


Control 


Nominal increases in the octane 
unmber of the finished gasoline may be 
made by raising the average reactor 
temperature. This can be accomplished 
by or more of the following 


changes: increasing the charge preheat 


one 


temperature. increasing the reactor cat- 
alyst inlet temperature by adjustment 
in the kiln burning conditions, and in- 
creasing the catalyst circulation rate. 
The catalyst before and after regen- 
eration is analyzed three times a week 
for carbon deposition. If the carbon 
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HEAVY FUEL 


deposition on the regenerated catalyst 
is too high, the air flow to the kiln 
may be increased and/or other kiln 
conditions may be adjusted to achieve 
the desired degree of regeneration of 
the spent catalyst. 

Catalyst particle size is determined 
daily. If the average size decreases 
below 0.125 inches, the elutriator opera- 
tion is adjusted by increasing the quan- 
tity of flue gas admitted to the classifier. 
The successful operation of the lift may 
be ascertained from the disengager 
hopper level; however. the operator 
also uses an auditory test through the 
use of a listening tube installed in the 
top of the hopper 


Operating Hints 

Level Indicator 

In addition to a level recorder on 
the catalyst disengaging hopper, the 
unit is provided with a hand-operated 
level indicator of the weight and cable 
type. The circulating catalyst eroded 
the cable to such an extent that the 
cable eventually broke. This problem 
was remedied by installing a pipe 
sleeve around the cable. The cable and 
weight are withdrawn into the sleeve 
when not in use. 


Cooler Tube Bends 


The original installation of the cool- 
ing section in the regenerator provided 
for rolled-tube return bends with 
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CRACKED GASOLINE 


Figure 2. Flow Scheme for Fractionating the 
Cracked Vapors from the Cracking Unit. 
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WATER SCRUBBER 
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plugs, which provided for easy clean- 
ing. Due to mechanical failure of this 
type of construction, these bends were 
replaced with welded return bends. 


Flue Gas Outlets 

Originally, no control was provided 
for adjusting the relative amount of 
flue gas passing through each of the 
two zones in the kiln. Installation of a 
damper valve in the top outlet provides 
a method for adjusting the relative 
amount of burn-off above and below 
the cooling section. 


Hopper Bed Gas 


Catalyst is raised from the lift hop- 
per to the disengaging hopper ' by 
means of two pressuring connections 
one in an annular space around the 
lift pipe and one above the bed. Orig- 
inally. steam was used above the bed; 
however. in order to achieve smoother 
control, the pressuring gas was 
changed to flue gas, as in the other 
connection. The lift hopper was also 
provided with a third pressuring con- 
nection at the bottom, but this con- 
nection is presently shut off. 


Fresh Catalyst Feed 

Originally, fresh catalyst was fed to 
the lift hopper by gravity. Presently, 
the catalyst is pressured by flue gas. 
The catalyst feed line is provided with 
a plastic window for visual observa- 
tion of the flow. 
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Construction Progresses at 


Anglo-Iranian Refineries 


Below 460-Ton Distillation Column Under Construction at Kent Refinery, 
Isle of Grain 


65-Ton Fractionating Tower Being Erected at 
Llandarcy 


T ANGLO-IRANIAN Oi! Com- 
aN pany’s Kent refinery, the main 
A 


tower of the distillation unit 


t 


~® 


i a i 


LY 


now under construction has been erect- 
ed and successfully passsed X-ray, 
pneumatic air and other tests. Plates 


for the tower were manufactured in 
the United States and shipped to the 
construction site where the tower was 
fabricated. 

This is one of three AIOC modern- 
ization projects underway in the Brit- 


JT) 


ish Isles. 


4 
4] 
s 
” 
¢ 


At Grangemouth, a 96-ton reactor. 
designed by Kellogg International has 
heen delivered 20 miles by road to the 
catalytic cracking plant. The reactor 
is 76 feet long and has a maximum 
diameter of 16 feet 


1 


“ 


Towed by tug from Thames to 
Below: 96-Ton Reactor for Grangemouth Cot Cracker Swansea, a fractionation tower for the 
new catalytic cracker, also designed 
by Kellogg International at the Lian 
darcy plant, weighs 65 tons, is 105 
feet long with a diameter of 12 feet. 
An electronically controlled refinery 
unit has been commissioned at Llan 
darcy. The unit is a plant for produc 
ing premium-grade kerosine and is 
now producing 500 tons per day on a 
designed capacity of 330 tons daily 
Electronic measuring and control ir 
struments are used exclusively in the 
plant for flow, pressure and level con 
trol. Operation is by electronic system 
which overcomes difficulties due to the 
distance between measuring points and 
the plant control room. This system 
eliminates lags due to compressibility 
of air in pneumatic controls, being vir- 
tually instantaneous, so any deviations 
in flow, pressure or level are detected 
and corrected instantaneously 
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A Temporary Stand 
tor Replacement Engine 











ATER pumps driven by 
W automotive type engines 
can be kept in service with 
little down time when the replacement 
“short block” is overhauled prior to 
setting in the base and hooking up. 
Wilmington Gasoline Company, 
Wilmington, Cal., anticipates replace- 
ment, and provides the spare in con- 
dition to operate as soon as set into 
the base. Before replacement is_re- 
quired, this engine is brought into the 
building and set on temporary stands 
near the pump so it can be picked up 
easily and quickly by a crane. The 
open crankcase is protected by heavy 
paper attached to the unit with mask- 
ing tape, or other convenient ad- 
hesive to keep the operating parts free 


of dust, etc. The stands are made by 
cutting short pieces of two-inch pipe 
and splitting the upper ends, after 
which these “prongs” are shaped to fit 
the end of the crankshaft, and the two 





Increasing Capacity of Packed Columns 
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1" raschig ring 
packings 
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ERENT, 


EXTRACTION COLUMN 
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Bit end projects 
beyond pipe stub 
equal to the support 


plate thickness J 
<= 


3/4" bit 


Pipe stub 


18" Manway 
AIR DRILL 
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side motor supports opposite the fly- 
wheel, Each post is welded to a large, 
heavy sheet of flat steel so the engine 
will rest in a secure position without 
danger of being overturned. 


MPROPERLY designed packing 

support plates can hinder hy- 

draulic flow in extraction col- 
umns. In one existing column which 
indicated that increased capacity could 
be achieved through redesign of the 
support plate, it was decided to in- 
crease the diameter of the holes from 
3g-inch on l-inch centers to 34-inch 
in diameter. 

Normally, this change would have 
necessitated a tedious operation of un- 
loading a tower full of l-inch Raschig 
rings with some breakage of rings and 
with a high labor cost. After removing 
the rings, the bottom support plate 
would have been removed from the 
tower and taken to the repair shop for 
drilling the holes. 

Instead of this time-consuming pro- 
cedure, the holes were reamed out in 
place, from below, with all the pack- 
ing in place. To insure that the bit 
penetrated the plate while not pul- 
verizing the rings, a short piece of 
pipe was used as a stub as shown in 


the sketch. 


137 











MAINTENANCE 
And OPERATION 
How To Do It- 














Petroleum Refiner 





HENEVER select a 
move oil, 
fluids in pe- 
must know 
drive the 
driving 


If a characteristic curve 


you 
pump to water, 
brine or other 


troleum production you 


the horsepower needed to 


pump in order to choose the 
motor or engine 
for the 


input horsepower can be found from it 


pump is available, the required 


However, the curve is not always on 


hand, especially if the pump is being 


transterred from an old location to an 


other one. The accormpanying chart sim 


calculations considerably 


both 


operators 


plihes pumy 


petroleum plant 


Here's 


and is useful t 


designers and how it 
is used 

Example: A pump delivers 700 gpm of 
water against a total head of 200 feet of 
What needed if 


efficiency conditions 


water power imput is 


pump under these 
is 70 percent? 

Solution: Enter at the left of the chart 
at 700 gpm and project horizontally to 
the sloping curve marked “Total 


200 feet.” From the intersec 


head 
on pump 
the 70 percent 


tion project vertically to 


efficiency curve and then across hori 


zontally to the right and read 50.4 horse 
power 
Solutions obtained from the chart are 


Where 


lighter or 


suitable for water only oils or 


fluids 
than water are pumped, horsepower ob- 


other that are heavier 
tained must be multiplied by the specific 
gravity of the fluid pumped 

Example: If an oil with a specific 
0.84 (water at 60° F 1.0) 


vere being pumped under the same con 


gravity of 
ditions as in the above problem, what 
would be the horsepower input? 
Solution: Solve the same as before 
rhen, horsepower needed to pump oil = 
50.4 (0.84) 42.3 hp 
Note that the h« 


the chart is not necessarily the 


rsepower found from 
same as 


the rated horsepower of the motor or 


engine chosen. For instance, in the oil 


pumping problem given above, a 50-hp 
motor would probably be chosen because 
motors rated 


also that total 


there aren't any standard 


at 42.3 horsepower. Note 
is defined as the sum of 


head on a pump 


the static, friction and velocity heads 


is based on 
P gpm (H)(S) 


3960 F 


The chart 


horsepower input 
gallons per minute of fluid 
pumped 
total head on pump, feet of 
liquid 
specific gravity of liquid 
(water at 60° F 1) 

E pump efficiency, percent 

This nomograph was prepared by T. G 
Hicks, Hicksville, N. } 
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) PROVIDE a fast, economi- 
cal method of loading des- 
iccant into the residue gas 
dehydrators, the apparatus shown was 
fabricated from a 55-gallon oil drum. 
The drum is altered by removing the 
top and providing a sliding trap door 
in the bottom for dumping the desic- 
cant. The bottom of the drum is also 
sloped to insure that all of the desic- 
cant falls through the 10x 10-inch trap. 
the altered barrel is then placed in a 
hanger made of 2 x 2 x 14-inch angle 
iron and welded in position. A drum 
rigged in this fashion will hold three 
125 pound sacks of desiccant. 
The loaded 


dumping position at the top of the 


drum is hoisted into 
tower by means of a cable threaded 
through the pulleys of a center-haul 


davit and attached to the frame of a 


A Gulf Publishing Company Publication 


truck. By driving the truck back and 
forth, the loaded drum can be quickly 
hoisted to the top, dumped and re- 
turned to the ground. 


O. F. Hamilton 
Stanolind Oil & Gas Company 
Andrews, Texas 





NOTE 


The maintenance and operation 
hint above is a prize winning 
“Operation Kink” from the Pan- 
handle-Plains Regional Meeting 
of NGAA, Amarillo, Texas, No- 
vember, 20 1951. 
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Compressor 
Cylinders for 
Flexible Operation 


Part Il: Control 
ROBERT S. RIDGWAY 
Jard Oil Company of 
HE horsepower required to 


natural 
gravities has 


compress gases of 

various specihe 
been pretty well established, or at least 
that it is seldom a 
Curves are read- 


agree d upon so 


matter of controversy 


? peia & Ts 


o - 


+ 


FD measured at 4 
@ 


M¢ 


T Tour © Clesradce 





Brake Hors 


WHEN BUYING new com- 
pressors, the cylinders can be 
selected to meet the immedi- 
ate condition; or by careful 
planning, they can often be 
chosen with sufficient flexi- 
bility to follow a considerable 
pressure decline and still load 
the engine. The high cost of 
compressor cylinders makes it 
profitable to conduct a thor- 
ough study of the possibilities 
for increased flexibility. 

The various factors that 
limit the compressor cylinder 
size were discussed in Part I 
of this series. Part II shows 
some examples of the effect of 
clearance control. 


ily available for such work. However, 
curves showing the horsepower re- 
quired for any particular cylinder, as 
the and discharge pressures 
are varied, are not so standard. 

Many years ago this company began 
plotting its own horsepower curves for 


suction 


+ — 
Power and Gas Curves for one Clar 
16" lined to 15" bore x 14" stroke | 
cast iron compressor cylinder 
handling hydrocarbon vapors having 
BHP/M¢ "N" value of 1.26 4 
lear. Passage - 2-1/2" Dia. =x 10" Long 
Vol. of Clearance Passage - 49 Cu. In 
Cylinder Passage - 1.0% Added Clear. —~ 
Companion Flange for Clear. Passage 


600¢ Flat Face 
. hd 


Std. Cyl 
Working Cyl. Clear. - 
+ 


Clearance - | 


Max Allow Pr. Differential 
for Max. Rod Load (Basis 
32,000 Ibs. ) 


Suct, Pr 


psig 





180 


i7s 


Max. Working Pressure of Cyl. - 250 Lbs 
48.92 1. In. Clear. © 1% Clear 


Figure 1. Power and Gos Curves for 15x 14 Cylinder with 16.2 Percent Clearance 


each particular cylinder in a form 
which best suited its needs. As time 
went on information was added to this 
curve, until today there is a very use- 
ful set of data which aids materially 
in selecting cylinders and the clear- 
ance which should be applied. As a 
final check in new layouts, the com- 
putation is usually made for the vol- 
ume thruput and load but for field 
work, for making the initial choice 
of cylinder, and for the plant operator 
in effecting his control, the curves are 
sufficiently accurate to give good re- 
sults and save a tremendous amount of 
computing time. 

On one line of cylinders which are 
equipped with two clearance passages, 
three such curves are prepared for 
each cylinder; one with standard clear- 
ance, one with standard plus 10 per- 
cent additional, and a third with stand- 
ard plus 20 percent additional. Quite 
close interpolation is then possible. 

Figures 1, 2, and 3 show a typical 
set of curves on a 14-inch 
lined cylinder. Suction pressures are 
shown as the abscissae, discharge 


15-inch x 


presures are the curved lines which 
cross the ratio of compression lines. 
The latter all emanate from the O-psia 
point, Horsepower is shown as the 
ordinate. At the top of the sheet, the 
are shown by plotting 
pressures against the 
intake pressure, 
showing the volume throughput as an 
ordinate. This curve is particularly 
convenient when calculating load and 
capacity due to changes in operating 
pressures. 


gas volumes 


the discharge 
same abscissae of 


By the use of the supplementary 
curves, the required clearance change 
to maintain load can be readily cal- 
culated. In the upper left corner of 
these curves will be noted a small plot 
to show how many cubic inches of ad- 
ditional clearance is required to effect 
a definite percent of clearance. The 
notes carry the relationship and show 
that | percent 18.92 cu. in. How- 
ever, the cylinder in question is 
equipped with two throats and two 
separate external pockets can be at- 
tached. This “pocket” curve also indi- 
cates the percent clearance contained 
in each throat. From it we can see that 
the replacement of one plug with a 
blind plate will the total 
cylinder clearance by 1 percent. The 
same procedure on the other throat 
will double the percent clearance. Add- 
ing clearance on one end. while keep- 


increase 


ing the opposite throat plugged, alters 
the total percent clearance of the total 
cvlinder, as shown by the lower curve. 
When a single pocket becomes un- 
wieldy or two are desired in any event. 
the upper curve the 
between the total percent 


shows relation 


clearance 
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and the combined volume of the two 
pockets. 

The important feature is that the 
throat clearance has been taken into 
account in preparing this curve. The 
very marked effect of clearance or ca- 
pacity and horsepower is readily seen 
from comparing these curves on the 
same cylinder with different clear- 
ances. Horsepower curves are of best 
value when they supply all the neces- 
sary information which will be needed 
in computations. This one, it is be- 
lieved, fulfills this function, and can 
be recommended as being exceedingly 
useful. 

The solution of some typical prob- 
lems may illustrate how clearance con- 
trol may be of value to an oil field 
compressor station 

Several years ago in one operating 
area, the company was faced with the 
problem of attempting to maintain 
rated load on compressors in face of 
varying intake pressures and relatively 
stable discharge Over pe- 
riods of time the normal field decline 
had been causing a reduction in trap 
pressures, resulting in declining suc- 


pressures. 


tion pressures. From day to day, how- 
ever, the addition or removal of wells 
in Operation coupled with the fixed 
capacity had made fairly wide local 
pressure changes. Due to such changes, 
it was found work out 
some method of relieving the load dur- 
ing the period of high suction pres- 
sures, yet retaining the ability to pull 
the pressure down for the benefit of 
producing operations whenever pos- 
sible. 

Clearance pockets were the logical 
answer to this problem. The cylinders 
on the units involved had no provision 
for internal pockets, and to purchase 
heads with pockets or to develop heads 
with throats would have been quite 
expensive. To care for this problem. 
it was found that the existing indi- 
cator holes could be enlarged to 

,-inch (pipe size) and new ones could 
be drilled on the side of the cylinders 
opposite to already installed. 
his afforded the opportunity to have 
four pockets on each cylinder. The 
many small pockets lent themselves 
ideally to maintaining rated load on 
the unit through small increments, as 
the curves will show. 

It was decided to have the pockets 
made from hemispherical welding 
caps, as this shape gave maximum 
strength. involved a minimum 
for the volume content, required the 
least fabrication, and used readily 
available material. Most of these caps 
are made with a short skirt, which. 
cut off at any desired length, provided 
the overlap of capacity which is neces- 


necessary to 


those 


space 


sary between caps of various nominal 
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pipe sizes. Figure 4 shows the standard 
print which was issued to the shop 
doing the work. Blanks were merely 
filled in to get the sphere desired. 
Using the API-ASME code for calcu- 
lating the allowable these 
spheres were found to be far above 
requirements for pressure. Each sphere 
was hydrostatically tested to 14 times 
its working pressure and the test pres- 
sure, the working pressure, and volume 
in cubic inches were stencilled on the 
pocket. 

In mounting such pockets, it is es- 
sential that they stand upright with 
the pipe connection on the bottom so 
that no lubricating oil will collect in- 
side and thus decrease the effective 
capacity. For this reason, it is neces- 
sary to make sure that the pipe nipple 
does not project through the cap any 
farther than make the 
inside weld. If these pockets must be 
mounted vertically, then it is desirable 
that an angle valve be used. One that 
will give full flow with the least re- 


pressures, 


necessary to 


striction when open is highly desirable 
for this position. 








Capacity in MMCFD measured at 14.7 psia & Ts 


Std; Cyl. | Cleat 





Ce. In. |Clean 
—+___—+ + + 
Clear. Passage - 2-!/2 
,400_| Dia. x 10" Long 1 
Vol of Clearance Passage- 
49 Cu. In 
-—_—_+— Cylinder Passage - 
Added Clear 
Companion Flange for 
Clearance Passage 
2-1/2", 600@ Flat Face 


1.0% + 


f300 7 


— 
| 


—+ 





Brake Horsepower 


ze jee Sq ee on 
Power and Gas Curves for one Clark 


MAINTENANCE 
And OPERATION 





These installations have been par- 
ticularly satisfactory. More than 150 
of these spherical pockets have been 
made up at very nominal cost. Their 
performance has been as calculated. 

An application of such type of con- 
trol to a unit is illustrated in Figure 5. 
The installation consisted of a 300-hp 
cycle, v-angle compressor equipped 
with three 6-inch cylinders. Three 44- 
cubic-inch and one 22!4-cubic-inch 
pockets were installed at four indi- 
cator connections as shown on the dia- 
gram in the figure. These pockets do 
not have to be arranged in this man- 
ner to effect the desired result, but 
are convenient to reach as shown. By 
having the small and large pocket in- 
crements, the maximum deviation from 
a full load is only plus or minus 5 hp.. 
with a variation of intake pressure 
from 12114 pounds to 175 pounds. 
If no pockets were on this unit, it 
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Figure 2. Power and Gas Curves for 15x 14 Cylinder with 26.2 Percent Clearance 
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would be overloaded by 51 hp. at 175 
pounds. If a valve lifter were to be 
installed to open one of the intake 
valves instead of using pockets, the 
relief of one end of one cylinder is 
roughly 50 horsepower, which is an 
increment far too large to prevent 
losses at “in between” pressures. On 
this installation, the four pockets pro- 
vide seven increments. The gas capac- 
ity of this unit for any of the condi- 
tions is indicated by the lower curve Ex Passage - 2-1/2" Dis. = 10" aaa 
of the two. For convenience, a key Vol. of Clearance Passage - 49 Cu. In 
letter has been placed opposite each Seinen Siete ther Ghameaee bunonee 
pressure range covered by any setting, as 2-1/2", 6008 Flat Face 
and at the bottom of the sheet a table 
shows the position of all of the pockets 
corresponding to any of these key 
letters. 

Figure 6 is for a condition greatly 
similar to the one shown previously. 
On this 260-hp. unit, there are four 
evlinders of two different sizes, all 
operating in parallel. Again there are w aa a. Aloe rere 
three large and one small pocket < psig _32,000 ibs) 


which, in combination with a small Tr - ® 180 
of 177 
200 175 
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horsepower and capacity and allow 
the unit to carry a full load by 5-hp. 
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Figure 3. Power and Gas Curves for 15x 14 Cylinder with 36.2 Percent Clearance 
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Figure 4, Fabricating Print for Spherical Pocket 


142 Petroleum Refiner—l ol. 31, No. 5 





pounds intake pressure. The discharge 
pressure is constant at 450 pounds. In 
this particular installation a condition 
has been reached where it is necessary 
to remove a valve from one end of 
a 6-inch cylinder. If the intake pres- 
sure is to cross this mark frequently, 
then a valve lifter should be provided 
so that this valve can be taken out of 
service on the run. Otherwise, if the 
pockets are merely provided to care 
for a condition anticipated under nor- 
mal field decline, it may be possible to 
shut down to remove such a valve with- 
out too much loss to the plant. The 
machine in question is shown in 
Figure 7. 

Figure 8 illustrates a rather inter- 
esting control curve. The unit which 
it covers is a 260-hp. 4-cycle, v-angle 
compressor and is equipped with two 
6-inch cylinders which take suction at 
pressures which may vary from 110 
pounds to 160 pounds. The discharge 
from these cylinders is fixed at 450 
pounds. A part of this gas is inter- 
cooled and goes to a gas lift service 
cylinder at 435 pounds. A 37-inch 
cylinder boosts this gas to gas lift 
pressures, which may vary from 800 
pounds to 1200 pounds. It is desired 
to let the gas lift cylinder handle as 
much as it will and regulate the low- 
stage cylinders to maintain maximum 
horsepower on the unit. One 1344 per- 
cent and one 7 percent pocket are 
placed anywhere on the low-stage cyl- 
inders. Reading up from the existing 
gas lift discharge pressures shown on 
the curve to the reduced high-pressure 
intake pressures shown as ordinates, 
the proximity to lines A, B, C, and D 
shows the position of the valves under 
the pockets to keep the compressor 
loaded. 

The examples shown above may not 
be too common in gasoline plant oper 
ation, but present a rather striking 
example of the flexibility offered by 
pockets when operating conditions are 
benefitted therefrom. The 
entrusted the selection 


engineers 


with of com- 
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pressor equipment will do well to 
make sure that the cylinders which 
they specify are equipped to provide 
the utmost in flexibility. 


End of Part Il and series. 
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Figure 6. Control Curve for Compressor with Four Cylinders, Four Pockets and One Valve Lifter. 
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Figure 8. Control Curve 

for Compressor with 

Cylinders on Two Dif- 
ferent Gas Services 


Figure 7 (below). Com- 

pressor Cylinders with 

Valve - Controlled 
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TEL Plant Completion Increases 
Ethyl's Capacity by One Third 
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How Ethyl Antiknock Compound Is Made in Houston. 


The Ethyl Corpora- 
tion's new plont on 
the Houston Ship 
Channel is rapidly 
being completed and 
is about to begin 
production. The “golf 
ball on its tee,” up- 
per right, is a 100,- 
000-gallon water 
tower. 


ETRAETHYL lead, the pri- 

mary constituent in antiknock 

compounds, is the major 
product of Ethyl Corporation’s new 
plant, located along the south bank of 
the Houston Ship Channel, about 17 
miles from downtown Houston. The 
process intermediates, sodium, chlo- 
rine and ethyl chloride, will also be 
marketed. 

With a predicted production of 80 
million pounds per year, the Houston 
plant increases Ethyl Corporation's ca- 
pacity to produce antiknock com- 
pounds by approximately one-third. 
Basically, the plant is divided into 
three major operating areas—the so- 
dium area, the ethy! chloride area, and 
the tetraethyl lead area. In addition, it 
has an administration building, a 
shops and stores area, a storage tank 
area, a utilities area, and other auxil- 
iary facilities. 


Sodium Area 

The principal structure here is the 
T-shaped sodium building. Salt is elec- 
trolytically decomposed into sodium 
and chlorine. In one section of the 
building, incoming salt brine is evap- 
orated, filtered and dried prior to be- 
ing decomposed. The other section 
contains the cell room, where the salt 
is fed into two batteries of sodium 
cells and electrolyzed. 


Ethyl Chloride Area 
Ethyl chloride is produced by the 
reaction of hydrogen chloride with 


Petroleum Refiner—l ol. 31, No. 5 








The unit shown here drives hydrogen chloride gas, one of the inter- 


mediate chemicals needed for anti-knock compound manufacture. 


ethylene. The first unit to participate 
in the process is the hydrogen chloride 
plant, which contains six burners. 
Hydrogen is burned with the chlorine 
obtained from the sodium operations. 
The resultant hydrogen chloride is then 
transferred to the compressor house, 
containing four compressors, where it 
is compressed. The hydrogen chloride 
then passes to the ethyl chloride unit, 
where it is reacted with ethylene to 
form ethyl chloride. Another unit in 
this area is the ethylene dichloride 
plant, where ethylene is added to 
chlorine to form ethylene dichloride. 


Tetraethyl Lead Area 

This is where the basic tetraethyl 
lead manufacturing operation is con- 
ducted by the reaction of ethyl chlo- 
ride with a lead-sodium alloy. In the 
alloying operations, metallic lead is 
reduced to its molten state and is then 
combined with moltén sodium to form 
an alloy. The tetraethy!l lead section 
of the building is four stories high. 
The manufacturing operation begins 
on the fourth floor, where the lead- 
sodium alloy and the ethyl chloride 
are introduced. The basic tetraethyl 
lead reaction takes place inside this 
building. Also located in this building 
is the equipment where tetraethyl lead 
is washed and purified and then blend- 
ed with other ingredients (ethylene di- 


chloride, ethylene dibromide, and dye) 
to form the finished antiknock com- 
pound, 

The plant’s principal raw materials 
include pig lead, salt brine, hydrogen, 
ethylenes natural gas, sulfuric acid 


This huge revolving oven 
will dry sodium chloride, 
one of the chemicals re- 
quired in manufacturing 
tetraethy! lead. 
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This 90-foot reactor will make ethyl chloride from ethylene and hydrogen 


chloride. 


and ethylene dibromide. With the ex- 
ception of pig lead, which is purchased 
from domestic and foreign producers, 
the plant will obtain all of these raw 
material requirements from nearby 
sources in Texas. 








Panoma Plant Favors Intermediate 
Separation Over Consecutive Topping 


I. EARL NUTTER 


Panoma Corporation, Amarillo, Texas 


HE HOOKER gasoline plant 

processes gas from 120 dry 

gas wells with each on a full 
section (640 acres) lease. The com- 
pany gathers the gas under natural 
pressure and delivers it to the gas pur- 
chaser at the purchaser's booster sta- 
tion adjacent to the plant. The gas is 
presently received by the purchaser at 
about 275 pounds gauge and boosted 
to 680 pounds and delivered to Pano- 
ma Corporation’s plant fence where it 
is processed and returned to the cus- 
tody of purchaser beyond a_ block 
valve in the same line from which it 
was received for processing. The sale 
of gas to the pure haser occurs about 
1000 feet beyond this point at pur- 
ehaser’s metering station. 

Panoma’s contract with purchaser in 
part provides that purchaser shall 
boost the gas pressure sufficient to 

Original presentation as “Trends in Fra 
tionation” was at the Jist annual convention 


of the Natural Gasoline Association of America 
May 1. 1952, Houston 
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AN EXAMPLE OF modern 
practice in the fractionation 
of light hydrocarbons is dis- 
closed through this description 
of Panoma Corporation's gas- 
oline plant located in almost 
the geographical center of 
Oklahoma's Panhandle. An 
economic study of two se- 
quences of fractionation re- 
vealed that the method of 
separating groups of products 
and then separating the bi- 
nary mixtures was preferable 
to the method of consecutive- 
ly removing the products in 
order of their volatility. 


enter purchaser's main gas pipe line 
some 30 miles distant before delivery 
to Panoma for processing, that the 
price of the gas shall be based on a 
965 Btu dry determination with the 
price increased or decreased propor- 
tionate to 965 Btu but below 960 Btu 


Ist An Aerial View Showing Entire Plant of 
Panoma Corporation, Hooker, Okla. Tank car 
loading rack in foreground. 


the price shall be further reduced ten 
percent, that Panoma shall operate a 
dehydration plant and reduce the gas 
to a maximum dew point of 25° F.. 
and that purchaser shall boost all gas 
used for fuel and lost by extraction 
shrinkage without compensation. A 
later tentative agreement permits Pa- 
noma to process the fuel used by pur- 
chaser with purchaser being supplied 
from the main residue gas header leav- 
ing the plant. 

In view of these desirable condi- 
tions, briefly related, and the relative 
permanency of a plant based on esti- 
mated gas reserves, this entire plant 
was designed for a minimum of main- 
tenance, operating labor needs, fuel 
consumption and maximum flexibility 
in marketing possibilities of products 
produced. Table | is an early evalua- 
tion of the analysis of the gas entering 
the plant and the charge stock to the 
fractionation system expressed in mols 
and gallons per hour. 

This volume of charge stock to the 
fractionators used for design, is that 
obtainable from processing 100 mil- 
lion cubic feet daily @ 14.65 pound 
measurement of the analysis shown 
plus the recovery of 26-pound Reid 
vapor pressure product only from an 
additional volume of 40 million cubic 
feet of higher nitrogen content and 
with the reduction of the aggregate 
volume of 140 million cubic feet to 
965 Btu. The composition of the 
charge to the fractionators results from 
employment of a rich oil de-ethanizer 
in the distillation system with the va- 
pors therefrom passed through a re- 
absorber in the lean oil stream to the 
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main absorber to support the Btu of 
the residue gas and permit maximum 
recovery of products for a given Btu of 
the residue gas. Residue vapors from 
this re-absorber has a Btu of 1015, 
contains about 10 percent ethane and 
0.3 percent propane, and supplies 80 
té 90 percent of the entire plant fuel 
requirement. 

The fractionation requirement is to 
produce relatively high purity pro- 
pane, butanes (iso and normal mix- 
ture), iso-pentane, normal-pentane and 
hexanes plus. There was no particular 
desire to remove all of the normal- 
pentane from the hexanes plus but in 
present operation while producing good 
purity normal-pentane it is possible to 
remove any portions of the normal- 
pentane desired up to a purity of about 
98 percent hexanes plus. 

A study of two sequences of frac- 
tionation to accomplish these separa- 
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Figure 1. Fractionation by Consecutive Topping. 


tions of products was made. One 
method considered was to consecutive- 
ly remove the products in the order of 
their volatility and the other method 
to first separate groups of products 
and finally separate bi-nary mixtures. 
This latter method was found to be 
more economically advantageous in 
several respects. Figure 1 represents 
the method of consecutively removing 
the products in the order of volatility. 
In this method an over-all heating load 
of 21,300,000 Btu per hour was re- 
quired which would also require a 
cooling load for the reflux condensers 
of a reasonable approach to the same 
amount. The re-boiler temperatures of 


to Cooler and Stg 


two of the heavy duty units had to be 
in the range of 240° F. in order to 
result in sufficiently high enough over- 
head temperature to effectively con- 
dense reflux with the available cooling 
water temperature. The other two uhits 
though represented differently could 
have been operated at lower reboiler 
temperatures, where lower grade ex- 
haust steam could be used, with satis- 
factory overhead temperatures. How- 
ever, had this been done, less utiliza- 
tion of heat-exchangers, which was al- 
ready poor, could have been realized 
and the result would have been the 
use of additional quantities of steam. 


TABLE 2 


Tower Sizes and Hourly Volumes 


De- De- 
propaniser butanise 


De-I- De-N- 
pentaniser  pentaniser 





A. Sequence of Topping in Order 


of Volatility (Figure 1) 
Tower Size 
No. Trays 





Netural Gas and Fractionator Feed Quality Working Press. Ibs. abs 
Mols/Hr. Feed 
Mols/Hr. 0. H. Product 
Mols/Hr. Base Product 
Mols Hr. Reflux 
Reflux Overhead 

ux 


FRACTIONATOR 
CHARGE STOCK 


DESIGN ANALYSIS 
AND YIELD @ 14.65 


GPM 
COMPONENTS Mel. Pet. @ 14.65 Mols./lir. Gals. Hr. 





B. Sequence of Intermediate and 
Bi-nary Operation (Figure 2) 
Tower Size 
No. Trays 
Working Press., lbs. abs. 
Mols/Hr. Feed 
Mols/Hr. O. H. Product 
3 Mois; Hr. Base Product 
0.0708 Mols/ Hr. Reflux 
0.0720 : Reflux /Overhead 
0.1304 : Reflux Base 


Carbon Dioxide 0.20 
Nitrogen 12.25 
Methane 74.91 
Ethane 6.57 
Propane 3.88 
Isobutane 0.39 
Normal-butane 1.10 
Iso-pentane 0.18 
Normal-pentane 0.20 
Hexane plus 0.32 


0.4237 
0.1196 
0.3376 


1.1541 = 


Total 100.00 = <== = = 
Black face items represent finished product 
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FEED IRAYS FROM TOP 
De-Butanizer 6-10-12-14 
De-Propanizer 17 21 
De-Pe 20 
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rhe sequence of fractionation select- 
ed is shown in Figure 2. Though three 
of the units have been increased to 35 
tray towers over 30 trays in the other 
sequence, the heat load required is 
16,385,000 Btu per hour, and is only 
77 percent of the heat load used in 
the other sequence of operation. Good 
utilization of heat exchangers is real 
ized because, in the system as a whole. 
the volumes of base stocks are in bet- 
ter proportion to the feed stocks and 
the heat are smaller 
cause the handled are 
About half of the steam required for 
the re-boilers is 50-pound exhaust and 
the balance is 20-pound exhaust thus 
permitting better water rates on steam 
operated mechanical drive turbines 
used in other areas of the plant. The 


exchangers he- 


volumes less 


overhead vapor temperatures are all 
satisfactory for good condensing con 
ditions yet sufficiently low to prevent 
any troublesome fouling with scale 
from the cooling water. A comparison 


of ot the 


and volumes of streams of these two 


some tower specifications 
sequences of fractionation, for the 
charge stock shown in Table |. and 
products to be produced are shown in 
Table 2. The total mols of 


the topping sequence ts 2036 per hour 


reflux in 


as compared with 1326 in the latter 


148 


X 30 


Tray 





123°F 


_Iso-Pentane to 


Cooler and Stg 


SIEAM QUALITY 
8,201 M - 50@ Ex. Steam 
8,156 M 20¢@ Ex. Steam 


4'0" Dia. X 80 Tray 
{1 4«o-Section) 





Normal-Pentane t 
—- 4 


Cooler & Stg 


_Hexanes Plus to Cooler and Stg 


Figure 2. Fractionation by Intermediate Separation 


This is a reduction of 710 or 34.8 per- 
cent in the mols reflux over the re- 
quirement in the topping sequence. 
The total volume of the towers in the 
tray sections is 5074 cubic feet in the 
topping sequence as compared to 4842 
in the latter. This is about a five-per- 
cent reduction. 

The desired composition of products 
to be produced under design condi- 
tions are shown in Table 3. Here the 
purities of propane, butanes and hex- 
anes plus are about 98 percent and iso 
and normal pentane are about 95 per- 
cent. Actually the 40 million cubic feet 
of gas daily, from which only a 26- 
be extracted. 


pound product was to 


was not obtained for processing, how- 


ever a volume of 26-pound natural 
gasoline equivalent to this volume of 
production is being purchased and 
with the plant processing the 100 mil- 
lion cubic feet daily,-a volume of feed 
stock equivalent to design volume is 
being fractiogated and iso and normal 
pentane in the order of 98-percent pur- 
ity is produced. During winter months. 
when propane is in much greater de- 
than in the 
order of 0.60 to 0.65 gallons per thou- 


mand butanes, propane 
sand cubic feet of gas of better than 
98-percent purity has been consistently 
produced, with a portion of the bu- 
tanes returned to the gas in the lean 
oil stream to the absorbers to support 
a minimum of 960 Btu on the residue 


TABLE 3 
Composition of Products Produced 


Propane Batanes 
Components 
Percent 
1.37 
07.95 
0.65 


Ethane 

Propane 

Iso- butane 
Normal-butane 
Lao pentane 
Normal-pentane 
Hexanes plus 


099 


Total 100.00 


Product Purit 07.95 9796 WO2 O81 
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Li 


100.00 100.00 100.00 100.00 


Hexanes 
Plus 


Iso-Pentane N-Pentane 


Mol. Lig. V. Mol. Lig. V. Mol. Lig. V. Mol. Lig. V. Mol. Lig. ¥ 


Li 
95 06 
38 


0.82 
95.33 


3.85 


3.26 
O4 46 


> on 


3.31 
94.09 
2.60 


98.00 98.33 


100.00 100.00 100.00 100.00 100.00 
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gas. This recovery of propane com- 
pares with about a 0.42 yield in Table 
1. Thus, the system is capable of more 
than meeting design product purity 
specifications at design load condi- 
tions. 

A detail of the pentane-splitter is 
shown in Figure 3. The schematic ar- 
rangement and instrumentation of the 
other three fractionation systems are 
the same as for this system. Feed from 
the discharge of the de-pentanizer re- 
flux pump metered by a rate of flow 
controller re-set by the liquid level 
controller on the de-pentanizer reflux 
accumulator is introduced at one of 
three alternate entries approximately 
half way between No. | and No. 80 
trays. The overhead vapors pass under 
system pressure through a reflux and 
overhead product condenser to an ac- 
cumulator. The system pressure is con- 
trolled from the base of the fractiona- 
tion tower by a _ recording pressure 
controller regulating the flow of cool- 
ing water from this reflux and over- 
head product condenser. The conden- 
ser is mounted immediately over the 
accumulator with both mounted on 
steel supports on top of the roof of 
a steel reinforced concrete control and 
pump room. The reflux and overhead 
product pump is located directly un- 
der the accumulator thus about a 12- 
foot suction head is provided from the 
base of the accumulator. The flow of 
reflux and overhead product are both 
regulated by rate of flow controllers 
operating on the discharge of the 
pump. The reflux controller is manu- 
ally set and the overhead product con- 
troller is automatically re-set by a level 
controller on the accumulator. The 
lever controller operates the full range 
of level in the accumulator and trans- 
mits the level in the accumulator to 
the overhead product flow controller 
where the level is also recorded on the 
chart. The level controller is also 
equipped with a low level alarm to 
protect the pump from emptying the 
and the level be- 
coming too low a horn is sounded and 
a red light on the control panel goes 
out. The red light is identified by a tab 


accumulator upon 


to distinguish it from seven other red 
lights for similar purpose so that the 
source of the alarm is immediately 
identified. 

The heat supply to the system is 
furnished from the 20-pound exhaust 
steam system introduced at full pres- 
sure to the heating element of the re- 
boiler. Temperature is regulated by a 
rate of flow controller and control 
valve on the steam condensate from 
the re-boiler 
type recording temperature controller 
tray 


re-set by a pneumatic- 


actuated from the eighteenth 
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General View of Hooker Plant Looking West. Propane Storage is in foreground, power house in 
background, pipe line company’s booster station in far background. 


above the re-boiler. An alternate tem- 
perature control point is located in the 
re-boiler but temperature regulation 
from the eighteenth tray above the re- 
boiler works much better on this par- 
ticular unit. In another plant where 
the rate of flow controller on the feed 
is manually re-set and the temperature 
of the feed is regulated, better results 
are obtained with the temperature con- 
trol point in the re-boiler. At this other 
plant a short cable, pneumatic type, 
temperature controller was installed 
and the control point moved to the 


37,900 Btu. /Hr 
° Ce 5a 
118 F (Se _ Pentanes Feed 
\ 130°F 
4 
—_ T 
| 20¢ Ga 
Steam 


ap 
Reset 
RFC RIC 


reboiler. At first this did not operate 
properly, but upon putting the feed 
to the system on manual re-set and in- 
stalling a temperature controller on 
the feed, the system operates around 
the clock and through any abrupt at- 
mospheric temperature change without 
adjustment of temperature control. 
Again referring to the plant being 
described, the base product withdrawal 
is regulated by a level controller on 
the re-boiler and after passing the heat 
exchanger is pumped through a cooler 
and is metered enroute to storage. The 
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Figure 3. Fractionation of Pentanes. 
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General View of Panoma’s Hooker Plant Showing Fractionators in foreground, water tank and 
power house in background and cooling tower to the right. 


level control valve is on the down- 
stream side of the meter flange. 

The pneumatic-type temperature 
regulator used on this system has a 
\)-foot temperature cable reaching 
from the location of the instrument at 
ground level to the control point at 
the eighteenth tray above the reboiler. 
An indicating potentiometer connec- 
tion is in the reboiler. In operation it 
is found that the readings on the po- 
tentiometer do not follow the record- 
ing of the pneumatic temperature con- 
troller by a fixed temperature incre- 
ment upon atmospheric temperature 
changes. It is therefore obvious that 
the temperature cable of the tempera- 
ture controller is not sufficiently com- 
pensated for temperature change and 
is not registering a consistently correct 
temperature. Furthermore, as these in- 
consistencies between temperature 
readings occurs the ratio of the rate 
of production between the overhead 
product and base product varies on 
the records of the meters metering 
these products to storage. Operating 
experience has taught us that we must 
adjust the set temperature of the pneu- 
matic temperature controller to main- 
tain a constant temperature reading on 
the indicating potentiometer as atmos- 
pheric temperature varies and when 
this of rates of 
production is reflected on the product 
meters and specification purities of 
both iso and normal pentane are pro- 
duced. 

All control instruments in this plant 
are pneumatic type. Temperature re- 
cording and controlling is accom- 
plished by an indicating temperature 
transmitter located as near as possible 
to the control point with the recording 


is done consistency 
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controller located on the control panel 
in the control room. Measurement re- 
cording and recording controlling is ac- 
complished by an indicating flow 
transmitter near the orifice flange with 
the recorder or controller on the con- 
trol panel. All instruments common to 
a unit are grouped on the control panel 
so the entire operation of the unit may 
be conveniently observed. All control 
instruments are equipped with manual 
control dials so the instruments may 
be serviced with the minimum of inter- 
ruption and without pinching block 
valves. 

It was recognized, at the time of 
selection of instruments, that for tem- 
perature controlling more accuracy 
would be accomplished and one less 
instrument used, if electronic-type in- 
struments were selected. Electronic in- 
struments do not have the underwriters 
approval of safety in hazardous areas 
and we wished to locate the potentially 
hazardous process pumps in the con- 
trol room for operating convenience 
and to minimize operating labor re- 
quirement. However, a few electronic 
instruments including a large multi- 
point indicator are located behind 
plate glass windows in the center of 
the control panel. They are enclosed 
in a vapor-tight room accessible to 
only from the outside wall of the con- 
trol room. 

The fractionation system pumps and 
loading and blending pumps are all 
of the heavy duty process type with 
single glands and equipped with sin- 
gle seal-type mechanical seals. They 
are 3500 rpm direct connected by 
spacer couplings to totally enclosed 
explosion-proof electric motors. These 
units have given excellent service. The 


seals on the pumps have never had 
what could be called as much as a 
minor failure. Aside from one of the 
pumps which takes suction directly off 
the base of one of the fractionation 
towers, which had two very minor leaks 
during the first six months operation 
as a result of excessive scale and dirt 
entering the pump, all pumps operat- 
ed two and one-half years before it 
was necessary to go into several of the 
pumps and resurface the bronze ring 
portion of the seal. No liquid or vapor 
leaks can be seen and it is doubtful 
that a flame test would show any leaks. 

At the time this plant was designed 
it was found that the most economical 
type plant to obtain the recovery of 
products desired, with minimum fuel. 
required the use of process steam in 
the still. Further studies pointed the 
way to condensing type turbo-electric 
generators for electric power in which 
the steam generators for mechanical 
drive turbines and for two heating 
services could be operated as one cen- 
tral steam plant at one operating sta- 
tion. All pumps in the plant are cen- 
trifugal type and, except for four large 
horsepower services powered by me- 
chanical drive turbines, with the ex- 
haust used for heating the re-boilers 
of the fractionators, they are powered 
by electric motors. Thus, through the 
careful study and selection of the type 
plant, equipment, and instrumentation, 
the plant is practically maintenance 
free and operates in pushbutton fash- 
ion requiring only three shift opera- 
tors to produce about 3200 barrels 
daily of an aggregate of six separate 
products including ethyl and house- 
brand gasoline made from the hexane 
plus product. 

In conclusion, the foregoing sub- 
stance may briefly be summarized as 
follows: 

1) In multiple fractionation of a 
product of the character represented, 
intermediate separation followed by 
binary separation may be accom- 
plished with less equipment and at an 
appreciable saving of energy than by 
consecutively fractionating the prod- 
uéts from the charge stock in the or- 
der of volatility; 

2) The greatest efficiency and max- 
imum capacity of a fractionation sys- 
tem can be attained only through 
ample and good instrumentation prop- 
erly applied; and 

3) Maintenance may be held to a 
very low figure through the proper 
selection of equipment, the selection 
of low value product stream condens- 
ing and cooling temperatures in water 
cooling and condensing services and, 
though not previously mentioned. con- 
stant and careful conditioning of cool- 
ing water. 
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Extractive Crystallization— 
A New Separation Process 


Part Il. Thermodynamic Considerations 


KENNETH A. KOBE and WILLIAM G. DOMASK 


Department of Chemical Engineering, The University of Texas, Austin 


IN THE THEORETICAL dis- 
cussion (Part I) of urea adduct 
formation, there was presented 
the physical concept of urea 
molecules becoming oriented 
in such manner as to form a 
canal into which straight- 
chain organic reactant molec- 
ules just fit. This concept is 
supported by data obtained 
from studies of crystal struc- 
ture and adduct composition. 

The material considered in 
Part II is concerned primarily 
with the thermodynamics in- 
volved in adduct formation. 
but it includes consideration 
of certain physical properties 
and a brief discussion of thi- 
ourea adducts. 


S FURTHER evidence of the 

workability of the spatial 

concept of urea adducts, 
Schlenk’ presents a comparison of 
experimental and calculated densities 
of some of the adducts. The elementary 
cell of tetragonal urea (pure urea 
not the adduct) contains two molecules 
of urea with a = 5.73 Angstrom units 
and length c = 4.77 Angstrom units. 
Thus, the volume can be calculated: 


(4.77) 


(Angstrom units)* 


V = (5.73)? 156.5 


For hexagonal urea, a 4.75 Ang- 
strom units, c 11.1 Angstrom units 
and there are six molecules in the unit 
cell. The volume may be calculated 
using the equation for a hexagonal 
prism, as expanded from the area of 
six equilateral triangles, where a is the 
base distance and c is the altitude: 


(a/2) (a/2) (V3) (c) (6) 
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Thus, 


V = (4.75/2)? (V3) (11.1) (6) = 650.66 
(Angstrom units)* 


For two molecules of urea this becomes 
(650.66) /(3) = 217 (Angstrom units)* 
From this it is seen that the weight 
of one cubic centimeter of hexagonal 
urea must be (156.5) /(217) times as 

great as tetragonal urea. 

The density of tetragonal urea, as 
calculated, agrees with the literature 
value of d,?° = 1.323. In the case of 
hexagonal urea. the calculated value is 


(1.323) [ (156.5) /(217) ] = 0.956 


In addition to this weight of hexagonal 
urea, one cubic centimeter of adduct 
also contains the reacted amount of 
organic component. This latter amount 
may be obtained by analysis. In actual 
experiments, pycnometers were used in 
obtaining densities. A pycnometer was 
about half filled with an adduct, the 
weight of which was determined, and 
the remaining volume was determined 
by adding an “inert” liquid. The filling 
liquid was usually n-heptane. This, of 
course, is able to form an adduct by 
equilibrium exchange; however, as 
established in control experiments, ex- 
change of n-heptane with heavier re- 
actants occurs extremely slowly. Non- 
adduct formers, like isooctane and 
benzene, cause equilibrium decomposi- 
tion, and in general are not suitable 


TABLE 2 
Densities of Urea Adducts 


Density 
Organic Component in Adduct Cale. | 
n-Dodecane 


Cetane 
4,4'-Dichlorodibuty! ether 
Laurie acid 





1.205 
1.310 
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A few of the results are shown in 
Table 2. 

It is seen that the results are in 
favorable agreement. This can be taken 
as further evidence of the exactness of 
both the developed space concept of 
the adducts and of the analytical re- 
sults. 


Heat of Formation of Adducts 

As pointed out by Schlenk,"* it is to 
be anticipated that the heat of forma- 
tion of adducts should decrease with 
the size of the reactant molecule, be- 
cause of the corresponding percentage 
increase in unoccupied canal volume 
(there is a calculated distance of 2.4 
Angstrom units between reactant mole- 
cules). Heats of adduct formation are 
reported by several workers. Zimmer- 
schied et al.** point out that the heats 
of reaction are closely proportional to 
the length of the carbon chain, and a 
plot of data for the several classes of 
compounds results in a family of ap- 
proximately parallel lines. Some of the 
data are given in Table 3. 


TABLE 3 
Heats of Adduct Formation 


COMPOUND ~AH, Ka. Cal. Per 


Carbons ~ Mole [- CHe 





| a | 


Dodecanol-1 


1 
1 
1 
n-Dodecy! mercaptan 1. 
1 1 
Methyl stearate 1 


Zimmerschied et al. compare the ob- 
served value of 1.6 kg. cal. for each 
carbon atom in the alkanes with a 
variety of physical transformations. 
This observed value is far greater than 
heats of crystal transitions in hydro- 
carbons. It is more than twice the 
equivalent heat of fusion and even 
half again as great as the heat of 
vaporization per carbon atom. It is 
less than the heat of adsorption values 
available for hydrocarbons on solid 
surfaces, although it appears to re- 
semble adsorption more closely than 
any other familiar process. However, 
evidence is presented to show that it 
is not a classical adsorption process. 
To prove that adduct formation is not 
an adsorption process, Schlenk reasons 
that if the reactant were adsorbed onto 
the urea, the vapor pressure of the 
reactant, after pumping some of it off, 
would become increasingly smaller as 
less reactant remained adsorbed. On 
the contrary, if the adduct were a 
chemical compound, the vapor pres- 
sure would be a constant value as long 
as any adduct existed. Experiments 
showed the latter to be the case—the 
vapor pressure remained constant. 


Thus, the heat evolved in adduct for- 
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mation may be attributed to chemical 
transformation rather than physical 
adsorption. 


Lattice Energy of Adduct 
Formation 

The formation of urea adducts is an 
exothermic process. The lattice energy 
is here considered separately, because 
it is being considered in the light of 
the individual types of energies which 
combine to give the net heat of re- 
action, which can be measured calo- 
rimetrically. 

Schlenk" considers the measured 
heat of reaction in adduct formation 
as resulting from three distinct steps: 

1) The overcoming of molecular adhe 
sion of the reactant molecules in the liquid 
state to form isolated single molecules 


2) The addition or combination of the 
reactant molecules and the urea molecules 
3) The transformation of urea from a 


tetragonal lattice to a hexagonal lattice 


In Step 1, the energy involved is the 
same as in a vaporization process, in- 
asmuch as it involves transformation 
of the material from a liquid state to 
one of single molecules. Values for 
Steps 2 and 3 cannot be measured 
directly but can be calculated by an 
indirect method. Inasmuch as the urea 
is transformed from hexagonal form 
to tetragonal form when the adduct is 
decomposed by extraction or vaporiza- 
tion, Schlenk that the tetra- 
gonal form is favored energetically. 
He thus concludes that the transforma- 
tion from tetragonal to hexagonal form 
is accompanied by the consumption of 


reasons 


heat. 


Three Steps 
In order to illustrate how these 
three steps are combined from the 
standpoint of the energies involved, 
let 0, = L = the latent heat of vapor- 
ization of the liquid organic reactant. 
Since vaporization is endothermic, this 
value is used as —-L. Let Q, represent 
the heat of addition for Step 2, and 
(),, the heat of transformation for 
Step 3; the heat of reaction as deter- 
mined calorimetrically may be repre- 
sented by Q’. When these values are 
combined, there results the following 
equation: 
a—-a—-L=Q’ (3) 


As already pointed out, the values 
of Q, and Q, for a particular adduct 
cannot be obtained directly. However. 
as will now be shown, they can be 
evaluated if dealt with in terms of Q, 
and Q, per Angstrom unit of canal 
length. In order to calculate Q, and 
Q,, n-octane and cetane may be used 
in an example. The occupied and free 
canal lengths are 10.4 Angstrom units 
and 2.4 Angstrom units, respectively, 
for one molecule of octane, and 20.5 
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Angstrom units and 2.4 Angstrom 
units, respectively, for one molecule 
of cetane. Now, considering values of 
(), and Q, per Angstrom unit of canal 
length for one molecule, and substi- 
tuting the above data into Equation 
(3), there result the following simul- 
taneous equations: 


10.40, — (10.4 + 2.4)Q; 


L (octane 


UV ‘wetane (4) 


20.50: — (20.5 + 2.4) Qs 


L cecotane) 


QO" icetene) (5) 


The heats of vaporization, L, for octane 
and cetane are 9525 and 18.770 cal. 
per mole, respectively; the measured 
heats of reaction, Q’, are 7160 and 
14,900 cal. per mole, respectively. 
Substituting into Equations (4) and 
(5). there are obtained: 


O: 2185 cal./Angstrom unit; 


O 488 cal./ Angstrom unit 


For octane, the molar heat of addition 
(Step 2) becomes (10.4) (2185) 
22,750 cal. If the CH, and CH, groups 
are considered as equivalent, the value 
per CH, group for octane becomes 
(22,750) /(8) = 2840 cal. The value 
of transformation (Step 3) per mole 
of urea (there are 1.87 Angstroms of 
canal length per molecule of urea) be- 
comes (1.87) (488) 914 cal. per 
mole of urea. 

The energy of transformation (Step 
3) per mole of urea and the heat of 
addition (Step 2) per CH, apparently 
should be constant values; upon in- 
spection of the procedure, however, it 
is seen that an inherent error is intro- 
duced in this difference calculation 
in that through the use of the value 
2.4 Angstrom units, a truly exact basis 
of comparison has not been used. It 
can be seen that the value, 2.4, is of 
relatively more importance for short 
than for long melecules. The differ- 
ences between Q, and Q,, respectively, 
become smaller, and the values become 
more nearly constant as the size of 
the reactant molecules increases. Al- 
though the procedure described here 
is inexact, a method is provided for 
calculating effects introduced by other 
groups, such as carboxyl and hydroxyl 
groups. 

The value of the method just de- 
scribed, along with the use of values 
calculated by this method, may be 
demonstrated by a calculation of the 
molar heat of addition (Step 2) of a 
carboxyl (CO) group. For methyl ethyl 
ketone, and the adduct which it forms 
with urea, the following data have been 
compiled: 

5.3 Angstrom units 
1.25 Angstrom 


Length of molecule 

Length of CO group 
units 

Length of paraffin parts 
units 


4.05 Angstrom 


Canal length belonging to adduct 

7.7 Angstrom units 

8510 cal./mole 
4285 cal./mole 


5.3+2 
Heat of vaporization 
Heat of formation Q’ 
of ketone 
x = the increment of molar heat of addi- 


tion of CO group 

Using average values of Q, = 2150 
cal./Angstrom unit for addition, and 
Q, = 520 cal./Angstrom unit for lat- 
tice transformation, the known data 
may be substituted into Equation (3) 
to give the following: 

(7.7) (520) 

8510 = 4285 (6) 


(4.05) (2150) +4 


From this, x = 8095. Thus, the molar 


heat of addition (Step 2) for the CO 
group is 8095 cal. This demonstrates 
the use of values calculated for various 
groups in obtaining additional data. 


An additional matter of interest con- 
cerning lattice energy is that there ap- 
pears to be an upper limit of reactant 
size beyond which adduct formation 
will not take place. Schlenk reports 
that octaeicosane, C,,Hss, forms an 
adduct without difficulty; however, 
C;;H,,, could not be made to form an 
urea adduct. These long chain com- 
pounds have high lattice energies, as 
is evidenced by their high melting 
points and high heats of fusion. The 
heat of fusion of the homologs is not 
a function proportional to the chain 
length, but it progressively increases 
in excess of direct proportionality. 
Schlenk points out that in the equi- 
librium reaction for adduct formation, 
the reactant also exhibits its tendency 
to form its own pure crystals, as in 
the case of a high paraffin wax. Thus. 
it appears possible that a threshold 
exists beyond which crystallization of 
the reactant is favored energetically 
over the formation of an adduct. How- 
ever, Fetterly"’ points out that packing 
diagrams do not agree with this hypo- 
thesis. In general, the stability of urea 
adducts increases with the chain length 
of the reactant, and Fetterly maintains 
that this trend in potential stability 
should continue. He indicates that the 
apparent lack of reactivity here must 
be due to a lower rate of reaction 
rather than a decreasing equilibrium. 
This is in agreement with an observed 
increase in reactivity when the reaction 
and urea saturation temperature is 
raised to 60° C. However. the upper 
chain length limit is very real, for as 
the temperature is raised to increase 
the solubility of the wax in the sol- 
vents, the stability of the urea lattice 
decreases, and it finally reaches its 
melting point at 132.7° C. 


Adducts of Non-Cetane Type 
Structure 
Most of the adducts studied were 
found to be of the same type as the 
cetane-urea complex. This was evi- 
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denced by the similarity of the X-ray 
powder diagrams. However, a few 
cases were noted for which the crystals 
were definitely not of the cetane-urea 
type. There appears to be no way of 
predicting whether substituted com- 
pounds will be of the cetane type. 
1,6-difluorohexane, 4,4’-dichlorodibutyl 
ether and 1,5-dibromopentane are all 
of the cetane type. 1,4-dichlorobutane 
and 1,6-dichlorohexane are of the same 
type but not the cetane type, and 1,6- 
dibromohexane is still a different type. 
It is noted that dibromopentane and 
dibromohexane are homologs, yet they 
possess two different non-cetane type 
lattice structures. Similarly, acetone 
and dioxane and some of the lower 
acids are non-cetane types. A conclu- 
sive explanation of these deviations 
has not been given; however, it is noted 
that they occur in the cases of rela- 
tively small molecules, and there is 
possibly a transition region above 
which the various types of compounds 
conform with the cetane type of adduct. 


Dissociation of Adducts 

It has established that the 
adducts are definitely not pure ad- 
sorbates but are of a chemical nature. 
just as much so as CuSO,*5H,0. In 
view of this, the adducts should obey 
classical laws in the same manner as 
other compounds. One of these laws 
is the Clausius-Clapeyron equation. The 
calculated heat of formation of the 
heptane-urea adduct is 14,370 cal. per 
mole. At 0°, 10° and 20° C., the vapor 
pressures of the heptane adducts are 
3.3, 8.0 and 19 millimeters, 
tively. Starting with the Clausius- 
Clapeyron equation, the following re- 
lation may be derived for the heat of 
dissociation, A, of adducts 


been 


respec- 


dinP d 
d(1/T) R 
d ~ (2.3) (log P: log P;) (T2) (T;) (7) 


(T—T) 


The calculated heats of dissociation, A, 
for the two ten degree intervals are 
13,600 and 15,100 cal. per mole of 
heptane. These values are in reason- 
able agreement with the previously ob- 
tained value of 14,370 
When a pure adduct is put into a 
solvent, an equilibrium is established 
among the components of the system. 
The same equilibrium can be expected 
when a reactant in a solvent is com- 
bined with pure urea. Schlenk®' reports 
equilibrium studies for the system 
n-heptane in isooctane and excess urea: 
Heptane adduct = urea 


(1sooctane ) 


heptane 


According to the equation, heptane 
could not be removed from a reaction 
mixture by adduct formation, even if 
excess urea were present. For such a 
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system at 10° C., the heptane content 
of the remaining mixture was found 
to be 40 percent, at 5° C., 30 percent, 
and at —-10° C., 20 percent. 

The possible solvents which could 
be employed to dissociate adducts are 
a) those which dissolve only the or- 
ganic component, b) those which dis- 
solve only urea, and c) those which 
are solvents for both. As might be ex- 
pected, the solvents of Type c bring 
about the strongest dissociation. Never- 
theless, dissociation by such solvents, 
even with high dilution, is not always 
complete. For example, for decane- 
urea in methanol at 26° C., the follow- 
ing equilibrium resulted: 1 mole of 
adduct (1 mole decane and 8.1 moles 
urea) dissociated to the extent of 69 
percent in 90 moles of methanol. Inde- 
pendently, 2.6 moles of decane and 
13.5 moles of urea will dissolve in 90 
moles of methanol. 

An example of the action of a sol- 
vent of Type b is given by water. In- 
asmuch as water has very high solvent 
ability for urea, generally a moderate 
amount of water is sufficient for vir- 
tually complete adduct dissociation. In 
the case of a cetane adduct (1 mole 
cetane and 12 moles urea) dissolved 
in 72 moles of water at 31° C., the ad- 
duct dissociated to the exent of 97.5 
percent. 

In the case of solvents of Type a, 
for the organic component only, 
numerous examples were studied: urea- 
cetane toward benzene, carbon tetra- 
chloride and isooctane; cetyl alcohol- 
urea toward benzene and carbon 
tetrachloride; lauric acid-urea toward 
benzene, isooctane, cyclohexane, car- 
bon tetrachloride and chloroform. In 
all cases, the solvent took up the or- 
ganic component to a content of 0.1 
percent or less. Thus, equilibrium here 
definitely favors the undissociated ad- 
duct. 

To a large degree, the dissociation 
constant is dependent upon the mo- 
lecular size of the bound organic com- 
ponent. The tendency to dissociate de- 
creases as the molecular size increases. 
This is in agreement with facts estab- 
lished concerning lattice energy. The 
magnitude of the influence may be 
shown by the following example:* 
0.01 mole of heptane adduct dissoci- 
ated virtually completely in one mole 
of benzene, but 0.01 mole of cetane 
adduct dissociated only to the extent 
of 3.3 percent. 


Dissociation by Heating 

The most practical means of disso- 
ciation of adducts for recovery of the 
reactants will generally be liquid 
phase dissociation, as already dis- 
cussed. When a hydrocarbon-urea ad- 
duct is dissociated by an excess of 
water, two immiscible layers result; 
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the urea is dissolved in the water, and 
the hydrocarbon layer may be readily 
drawn off the top. However, the ad- 
ducts may also be dissociated by heat- 
ing. Adducts containing more volatile 
reactants, such as n-hexane and n-hep- 
tane, are relatively unstable at room 
temperature. As the temperature is 


raised, the tendency for dissociation of 
the adduct increases, because the lat- 
tice energy of the urea complex stead- 
ily decreases until the melting point of 
urea is reached at 132.7° C. 

1 


Free Energy of Adduct Formation 

In order to extend knowledge of 
adduct formation to various condi- 
tions, it is desirable to consider the 
free energy changes involved in reac- 
tion or decomposition. Redlich et al.** 
have reported studies for the decom- 
position of numerous adducts accord- 
ing to the following reaction: 


(s) = Reactant +m Urea (s) 


Complex 
(9) 


According to this definition, the value 
of the equilibrium constant, K, is equal 
to the mole fraction of the reactant in 
a perfect solution which is in equilib- 
rium with the complex and solid urea. 
The reciprocal of K is a measure of 
the stability of the complex. 

The standard free energy change, 
AG®, for the reaction may be evaluated 
by determining the value of the equi- 
librium constant. The relationship be- 
tween AG° and K is given by the fol- 
lowing equation: 

AG* 


Rink (10) 


For determining or using the equi- 
librium constant under actual condi- 
tions, the activity, a,, of the reactant 
and the activity, a,, of urea must be 
known in order to satisfy the follow- 
ing equation: 


K = arae™ (11) 


Activity coefficients are available for 
mixtures of n-paraffins and other hy- 
drocarbons of moderate molecular 
weight. Data are also available for 
urea in aqueous solutions over limited 
ranges. In the determination of K, 
only hydrocarbon mixtures and aque- 
ous solutions were used. 

Redlich et al. describe several meth- 
ods for obtaining equilibrium con- 
stants, K, based on direct analysis of 
the equilibrium mixtures. 

1) Aqueous reaction, where equi- 
librium is established between the pure 
reactant, aqueous urea solution and 
the complex. 

2) Non-aqueous reaction, where 
equilibrium is established between a 
solution of the reactant in a non-react- 
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lower than at higher temperatures, as 
can be seen from the isotherms of Fig- 
ure 12. Both of these sets of curves 
apply to n-paraffins. 

Similar relationships can be pre- 
pared for systems other than the n-par- 
affins. Sufficient data are also availa- 
ble to obtain a relationship between K 
and the molal ratio m. A plot of log K 
as a function of m gives essentially a 
straight line which can be repre- 
sented by 

logK = 2.20 —0.403m (at 25°C.) (13) 

For interpolation, extrapolation and 
estimation of K for other substances, a 
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Figure 11 (above) 
Dependence of Equi 
librium Constants of 
n-Paraffins on Tem- 
perature 








Figure 12 (right). In- 
fluence of Chain 











Length of n-Paraffins 
on Equilibrium Con- 
stants 


nm = NUMBER OF C ATOMS 


ing hydrocarbon and powdered urea. 
3) Dew point method, which is 
based on the relation 


(12) 


K= p/p 


where p® is the vapor pressure of the 
pure reactant, and p is the decomposi- 
tion pressure, that is the partial pres- 
sure exerted upon partial decomposi- 
tion of the complex such that complex, 
urea and reactant are in equilibrium. 
The data are obtained by using a dew 
point apparatus described by Redlich 
et al.” 

After the equilibrium constants have 
been determined for a number of svVs- 
tems under various conditions, the 
results can be presented in graphical 
form. In Figure 11 is shown the rela- 
tionship between AK and temperature 
Figure 12 presents A as a function of 
the number of carbon atoms in the 
chain of the organic reactant. It can 
be seen from these curves that the 
value of the equilibrium constant for 
dissociation increases as the tempera- 
ture increases. On the other hand, as 
shown in Figure 12, the value of K de- 
creases as the chain length increases, 
indicating the greater stability of com- 
plexes containing larger organic mole- 
cules. The increase in stability with 
chain length is much more rapid at 
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diagram of K/K, as a function of n, 
as shown in Figure i3, is useful. In 
this diagram, n is the number of car- 
bon atoms, A is the equilibrium con- 
stant of the members of a homologous 
series, and K, is that of the correspond- 
ing n-paraffins. The values for A/K, 
approach unity with increasing n, as 
would be expected. Redlich et al.” 
point out that the temperature depend- 
ence of A/K, is only slightly greater 
than the experimental errors. 
Relationships have already been 
given between log K and (1/7), and 


between log K and the number of car- 
bon atoms, n. It is also desirable to 
have a relationship between the heat 
of adduct formation, AH, and n. One 
method of obtaining this relationship 
is by calorimetric determinations. In 
another method, the van’t Hoff relation 
may be used. This relation is given by 
the following equation: 


eink ° 
R[ ] aH 
é(1/T) p 


A plot of the relationship between AH 
in k cal./mole and n for n-paraffins is 
given in Figure 14. One might reason 
that a straight line should be expected 
if the “canal” concept is valid. How- 
ever, Schlenk’s concept of spacing in 
the canals is useful in providing an 
explanation for the curvature. If 2.4 
Angstrom units of “unoccupied” canal 
length exists between successive react- 
ant molecules in the canal, the heat of 
formation per carbon atom will not be 
a constant value, and as a consequence, 
there will be slight curvature in the 
line as shown. 

With the known relationship be- 
tween AH and n, and since composi- 
tions of the adducts are known, it is 
possible to obtain a relationship be- 
tween AH and the molal ratio, m. As 
shown by Redlich et al..*° a plot of 
AH as a function of m gives essentially 
a straight line, which can be repre- 
sented by the equation: 


(14) 


4H 6.5 + 2.37m 


(15) 


The equations relating K, AH and m 
are not rigid, but they may prove use- 
ful in obtaining information for mak- 
ing predictions of maximum yield and 
other basic data for applications in 
which a single substance is precipi- 
tated. Figures 15 and 16 illustrate a 
few details. The equilibrium between 
a n-paraffin in a hydrocarbon mixture 


Figure 13 (below). Dependence of K/K, 
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and an aqueous urea solution is de- 
scribed by Figure 15. The rapid in- 
crease of the mole fraction x of paraf- 
fin with decreasing urea concentration 
emphasizes the importance of main- 
taining urea saturation. The stability 
field of a n-paraffin complex is de- 
scribed by Figure 16. The top line is 
a saturation curve which indicates the 
solubility of urea in water. A complex 
is stable in contact with an aqueous 
solution if the urea concentration ex- 
ceeds a certain value, “the decompo- 
sition concentration.” The stability 
field is enclosed by the saturation line 
and the decomposition line. These two 
curves intersect at the decomposition 
temperature, for which K = 1. Above 
this temperature the adduct does not 
exist under any conditions. For ex- 
ample, the urea adduct containing C, 
in an aqueous system must have a urea 
concentration in solution above the 
solid line for C,o in Figure 16. Of 
course, if the free urea present is 
greater than the concentration indi- 
cated by the dotted saturation curve. 
then urea will be present in the solid 
phase also, but this is of no signifi- 
cance, since the maximum urea con- 
centration in solution is given by the 
dotted line. If the urea concentration 
at a given temperature is below that 
indicated by the solid line, then suffi- 
cient decomposition of the adduct will 
occur to bring the urea concentration 
onto the solid line; decomposition of 
the adduct will then because 
the adduct is again in a stable system. 
the maximum temperature at which the 
C,, adduct can exist is about 65° C. 
Above this temperature, complete de- 
composition will occur. 


cease, 


Thermodynamics of Mixtures of 
Reacting Substances 

In practical applications of urea 

adduct formation, the organic react- 


consist of 


Redlich 


will in many cases 
In this connection, 


ants 
mixtures. 
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Figure 14. Heat of Formation of n-Paroffins. 


et al.** have considered the practical 
situation wherein mixtures of reacting 
substances are involved. In the case of 
mixtures, two different cases may be 
taken into consideration: a) Each 
complex represents a separate solid 
phase; that is, only one type of react- 
ant molecule will be found in any 
given canal or crystal; and b) A sin- 
gle solid phase exists such that there 
is a single solid solution of all react- 
ing substances in urea. According to 
the results of crystal structure analy- 
sis, Case b rather than Case a is to 
be expected. 

The two cases can be distinguished 
by an examination of a mixture of 
two n-paraffins and another hydro- 
carbon (n-heptane, n-octane and deca- 
lin at 0° C.) and solid urea. In Case 
a, the mole fractions x, and x, in the 
mother liquor cannot fall below the 
values K,; and K, of the respective 
equilibrium constants. This is shown 


by the following consideration : 


complex (s) = C, + m urea (s) (16) 
- (a1) (@u) 


(dex) 


x (17) 


where m, is the number of moles of 
urea per mole of heptane, a refers to 
the respective activities, and a,., refers 
to the activity of the complex. Here 
the activities of the solid substances 
are taken as unity, and the activity of 
C, is approximately its mole fraction. 
Similarly, K, = x. So if Case (a) 
were true, 
61/K: 


¥5/Ks (18) 


Actually, Redlich et al. have found 
that they approach much lower values 


which satisfy the relation 
#1/Ki + 456/Ky = 1 (19) 


This is further evidence that the 
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Figure 16. Stability Fields of n-Paroffins. 














precipitate is a single solid. The com- 
plex formation can be completely de- 
seribed under the assumption that the 
activity of any reactant in the solid 
solution is equal to its mole fraction 
y, calculated on a urea-free basis. 
‘y the number of moles of react- 
ant i divided by the total number of 
reactants in the solid.) The 
repre- 


moles of 
equilibrium constant may be 
sented as follows: 


(20) 


It is seen that the ratio of the two 


equilibrium constants 


(21) 


plays the same role in urea separation 
as the relative volatility in distillation 
if m m, or if solid urea is present. 
This ratio is useful for a direct deter 
mination of equilibrium constants. 


Example By Schlenk 


From a mixture, even a substance 
whose complex is unstable by itself 
(A 1) can be precipitated. An ex- 
ample of this was reported by 
Schlenk" when he formed an adduct 
from a mixture of 3-methyl heptane 
and a n-paraffin. Conversely, a value 
of Ay | can be determined by in- 
vestigation of a mixture with the ratio 
equation. From observations made by 
Redlich et al. on a mixture of n-hep- 
tane and 2-methyl nonane, it was 
found that the equilibrium constant of 
the latter lies between 3.1 and 4.4 at 
25° C. In a similar way, the upper 
limit 3.2 at . was obtained for 
methy! tridecane. When these values 
are compared with those of the corre- 
sponding n-paraffins, it is found that 
appreciable contamination of a n-par- 
affin below C,, with 2-methyl paraf- 
fins is to be expected, but other iso- 
mers are not likely to be present 

An example of a calculation of the 
equilibrium constant of a complex 
which could not be obtained without 
the use of Equation (21) is given in 
the case of 3-methyl heptane. Pure 
+-methyl form a 
complex with urea; accordingly, the 
A value cannot be evaluated directly. 
because the corresponding concentra- 
tions and activities for the equilibrium 
mixture cannot be measured. Normal 
heptane does form a complex, and its 
equilibrium constant, A; may be 
readily evaluated. Also, a mixture of 
n-heptane and 3-methyl heptane forms 
a complex, and the respective values 
of a, y, and m may be readily ob- 
tained by analysis and through know]. 
edge of the activities. Thus, by using 
Equation (21), the K value for 


heptane does not 
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3-methyl heptane may be calculated, 
since ail other values are known. 

The relations derived for mixtures 
of reacting substances are restricted 
by the conditions which have been 
specified. However, these conditions 
will satisfy many cases, and the meth- 
ods employed can be extended to 
other complexes. 


Inhibitors to Adduct Formation 

Many pure hydrocarbons form ad- 
ducts with nrea in the absence of such 
solvents as methyl ethyl ketone or 
methanol. Zimmerschied et al.** have 
reported that petroleum fractions usu- 
ally fail to form adducts, even slowly, 
in the absence of a solvent or “acti- 
vator,” because of the presence in the 
petroleum of substances which inhibit 
adduct formation. This failure can 
sometimes be overcome by “seeding” 
with a small amount of freshly pre- 
pared adduct. In order to study the 
nature of these substances, an inhibi- 
tor to adduct formation was concen- 
trated from 720 grams of a petroleum 
fraction. Concentrate in the amount of 
1.7 grams containing 6.1 percent sul- 
fur obtained. The amount and 
properties of the inhibitor suggested 
that it consisted of nonhydrocarbon 
impurities which normally occur in 
traces in petroleum. This would in- 
clude sulfur compounds, peroxides, 
and other substances; they appear to 
be removed by adsorption on urea ad- 
ducts. When added in small amounts 
to n-alkanes, the inhibitor prevented 
formation of urea adducts. For exam- 
ple, n-hexadecane containing 0.25 per- 
cent added inhibitor formed no adduct 
until 0.4 percent methanol was also 
added. However, these inhibitors ap- 
parently present no problem in adduct 
formation when a solvent is used 
along with the urea and reactant. 


was 


Theory of Thiourea Adduct 
Formation 
Thiourea forms complexes with 
many compounds which do not form 
complexes with urea. Known com- 
plexes include highly branched par- 


TABLE 4 
Adduct Formation with Thiovrea 


Adduct Formers Nen-Adduct Formers 





n-Pentane 
n-Hexane 
Tetramethy! ethane 
Benzene 

Toluene 


Cyelopentane 
Menthane 
Decahydronaphthalene 
Isopropy! iodide 
Tertiary-buty! chloride 


Naphthalene 
Methy! iodide 
n-Propyl iodide 
Methanol 
n-Butanol 


Tertiary-buty! bromide 
Tertiary-butwl sodide 
Cyclohery! chloride 
Tetrachloroethane 
Carbon tetrachlonde 


Nitrobenzene 
Amy! acetate 
Tertiary-butanol 
n-Buty! iodide 

‘ Ally! aleohol 


Methyl cvyelohexane 
Acetophenone 
Cyelohexanone 
Borneol 
Camphor 


TABLE 5 
Composition of Thiourea Complexes 
(Thiovrea/Reactant) 


Weight 
Ratio 


Molal 
Ratio 





.2- Dimethylbutane 


2,2,4,4-Tetramethylpentane 
Cyclopentane 
Methyleyclopentane 
Methyleyelohexane 
lsopropy leyclohe sane 
Carbon tetrachloride 
Cyclopentene 
Cyclohexanol 
1,2-Dicyelohexy lethane 
n-U ndecyleyelohexane 
2,6,9,12,15-Pentamethylheptadecane 


affins, some cycloparaffins, some 
slightly unsaturated members of the 
foregoing types, and highly chlori- 
nated or brominated compounds. 
Angla' made an extensive study of 
substances which react to form ad- 
ducts with thiourea. Some of his re- 
sults are listed in Table 4. It is ap- 
parent that a generalization can not 
be made so well for thiourea as was 
done for urea. However, in general, 


thiourea does not form adducts with 
compounds which form adducts with 


urea. 


Composition of Thiourea Adducts 

The principal sources of data for 
thiourea adducts are those reported 
by Angla.':** by Redlich et al.** and 
by Schlenk.*'*** These data are not in 
exact agreement: the differences can 
probably be attributed to different 
concepts of structure. 

The methods of analysis of thiourea 
adducts were essentially the same as 
those discussed for urea. Angla re- 
ports that the adducts consist of three 
moles of thiourea to one mole of re- 
actant, M*3CS(NH,).. An excep- 
tion to this was obtained in the ternary 
system of camphor, thiourea and 
methanol. In this case Angla obtained 
ratios of four and five in 
where the methanol was not absolute: 
however, upon long stirring, these re- 
verted to the stable complex with a 
ratio of three moles of thiourea to 
one mole of reactant. 

On the other hand, Redlich et al.** 
and Schlenk*'*** obtained non-whole 
numbered ratios in the same manner 
as for urea. Some of their results are 
shown in Table 5. It is seen from this 
table that some of the ratios are rea- 
sonably closely grouped together. This 
probably was a factor in designating 
M+3CS(NH,),. as the ideal formula 
for thiourea adducts as was done by 
Angla. It is seen from Table 4 and 
Table 5 that many of the reactant 
molecules reported are of short chain 
length or are ring-type compounds 
with short equivalent lengths. The last 
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five compounds listed in Table 5 are 
from data for 108 compounds re- 
ported by Schlenk.*** It is seen that 
some of the long compounds also form 
adducts with urea, and in these cases 
higher mole ratios of thiourea to re- 
actant are realized, very much in the 
same manner as was reported for urea 
adducts. 


Structure of Thiourea Adducts 

Angla' has pointed out the diffi- 
culty involved in attempting to explain 
the structure of the thiourea com- 
plexes. The classical theory of valence 
does not lead to a solution of the 
problem of bonding and structure, so 
he makes use of the electron theory of 
valence in explaining the formation of 
of the adducts. His interpreta- 
tions are made without the aid of 
X-ray data, and they involve hydrogen 
bonding and coordination between the 
atom of sulfur in thiourea and an atom 
in the reactant molecule. 

X-ray studies indicate that the struc- 
thiourea adducts is of the 
same general type as that of urea 
adducts. Hendricks'* found that pure 
thiourea crystals have a rhombic struc- 
ture. Smith®* reports that incomplete 
X-ray studies of the thiourea complexes 
indicate that the unit cell is rhombo- 
hedral. A more article by 
Schlenk*"* confirms the rhombohedral 
structure. Schlenk** states that the 
canal concept must hold for thiourea 
adducts just as it did for urea adducts. 
hee ause molecules form 
adducts just as easily as the more com- 
pact short molecules without altering 
the basic lattice. As was the case with 
urea adducts, the amount of thiourea 
per mole of reactant is approximately 
proportional to the length of the re- 


some 


ture of 


recent 


some le ne 


actant molecule. 

The arrangement of thiourea mole- 
cules in the thiourea adduct is com- 
parable to the arrangement shown in 
Figure 5 (Part 1) for the hexagonal 
system of the urea complex. There are 
thiourea in the unit 


six molecules of 
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cell; however, the arrangement of 
these molecules is not so simple as 
was the case for urea. The larger size 
of the sulfur atom in thiourea, com- 
pared with the oxygen in urea, results 
in a canal with a larger cross section. 
The distance between two molecules 
lying one above another is 4.2 Ang- 
strom units, and the edge length of 
the unit cell is 5.37 Angstrom units; 
these values compare with 3.7 and 4.8, 
respectively, for urea adducts. The 
canal length of the unit cell for thio- 
urea is 12.5 Angstrom units compared 
with 11.1 Angstrom units for urea 
adducts. 

When the data for 
series of thiourea adducts are plotted 
as shown in Figure 2 (Part I) for 
urea adducts, an anomaly is observed 
in that constant mole ratios of 6 to 1 
and 9 to 1 are obtained for a few 
members of the series. This results in 
a limited step-wise arrangement of the 
data points instead of a straight line 
as shown in Figure 2. For example, 
dicyclohexylmethane, 1,2-dicyclohexyl- 
ethane and 1,3-dicyclohexylpropane all 
have a thiourea to reactant ratio of 
6 to 1. This is explained as resulting 
from compression of the paraffinic 
portion of the reactant molecule within 
the canal. This is possible because the 
slender portion of the dumbbell-shaped 
molecule can be deformed by com- 
pression and still fit into the relatively 
large cross section of the thiourea 
canal. Such “space economy” through 
compression is also recognized for 
other reactants which contain un- 
branched paraffinic sections. This situ- 
ation is not encountered to any ap- 
preciable degree in the case of urea 
adducts because of the relatively small 
diameter of the urea adduct canal. 

With regard to the stability of the 
adducts, it may be stated generally 
that for branched pareffins. the more 
side chains there are. the higher is the 
affinity for adduct formation. How- 
ever, large side groups, such as ethyl 


homologous 


and isopropyl groups, tend to hinder 
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adduct formation. In the case of cyclic 
reactants, saturated compounds gen- 
erally yield more stable adducts than 
unsaturated compounds. 


Thermodynamics of Thiourea 
Adduct Formation 


The heats of formation of thiourea 
adducts are much lower than those 
obtained for urea. Some of the calo- 
rimetric data obtained by Angla' are 
shown in Table 6. 


TABLE 6 
Heats of Formation of Thiovrea Adducts 


Reactant k-cal. mole 





Carbon tetrachloride 
Hexachlorethane 
Cyclohexane 
Cyclohexene 
Cyclohexanone 
Camphor 


In agreement with the low heats of 
formation is the fact that the thiourea 
adducts are much stable than 
those of urea. They dissociate readily, 
even at low temperatures. 

Extensive equilibrium data, as were 
obtained for urea adducts, could not 
be obtained for thiourea. Redlich et 
al.** utilized the limited activity data 
which existed for thiourea in calculat- 
ing equilibrium constants. The low 
stability of the complexes is reflected 
in the equilibrium constants; even at 
0° C. the values of K are greater than 
0.05 for dissociation. This corresponds 
approximately to the urea complex for 
n-octane. No relation could be de- 
veloped between free energy, the heat 
of formation and the molal ratio, as 
has been done for urea, and compared 
with urea complexes, free energy and 
heat of formation as well as molal 
ratio are low. 


less 


End of Part Il. Part 111 will appear 


in an early issue. 


NOTE 
All “Literature Cited” was listed at the end 


of Part I 











or just under half of the industry's 
actual expansion. Estimates are that 
total petroleum industry capital ex- 
penditures for 1952 will exceed last 


al’ Hea Ca H | ©) | years volume. 
Oil s vy pita ut ay Accelerated tax write-offs are pro- 
vided in the Revenue Act of 1950. The 
° ° provision authorizes the amortization 
Rates High Among All Industries sear » Sioeent puted squall tee 
centages of the cost of new facilities 
certified by DPA as necessary for de- 
. , fense. Normally the period permitted 
ROBERT E. SPANN, Eastern Editor for depreciation for new facilities 
varied up to 25 years, depending on 
the normal life usefulness of the facil- 
ity. While this tax provision is purely 
a credit and over the life of a facility 


HE petroleum industry's rate 

of capital expenditures in the TABLE 1 

immediate future will be the Leading Industrial Expansion Programs Aided by Rapid Tax Amorization 
largest of any industrial group as in (Covered by Certificates Issued Through End of 1951) 
dicated by projected investments in ESTIMATED 
new property, plant and equipment for VALUE 


which accelerated tax amortization has Original REPORTED VALUE IN PLACE 
Total Thousands of Dollars 


been requested 
This form of tax credit to stimulate Sept.30, Per- Dec 31, Per- March 31.) Per- 
“ oF tax credit to stimulate spgcreic iNDUSTRY CLASSIFICATION Omitted 1951 | cent | 1951 | cemt| 1952 | cont 
private industry's ability to finance the 
1 . ° . Steel Works and Rolling Mills $2,250,917 $691,903 
unusually large industrial expansion Railroad Line Hauling Operations o1. 792632 
program projected following the out- Petroleum Refining | 1,004,517 ‘ 
Electric Light and Power 835,386 19,725 
break of the Korean war had been _ Industrial Inorganic Chemicals 537.487 70,632 9 ! 126,517 
approved by Defense Production Ad- GRAND TOTAL, All Industries $12,350,374 $3,904,823 
ministration for new production facil- 
ities with total proposed investment of Source: Defense Production Administration 
$16.9 billion by the end of March. * Many industrial expansion programs have been enlarged since these costs were orginal 
> Petroleum refining industry expansion starting with July 1 will be greatly boosted due to larger allocations of steel to b« 
DPA estimates that of the projected made available to industry 
defense building program that got un- TABLE 2 
lerwe Septe . F 1950 . 
; wey pte mber of | » more Rapid Tax Amortization Certificates for Basic Industries 
than half was in place at the end of (Data Completed to February 25, 1952) 





$6,364,865 


y projected 





the first quarter and that by the end 
of 1952 ately 63 perce APPROVED BY DEFENSE PRODUCTION NDING 
f 1952 approximately 63 percent of ADMINISTRATION APPLICATIONS 


the dollar value of the over-all expan- 


Percent 
sion program w ill be « ompleted. By Number of Proposed Amor’ on Tax Amort.of Number of Proposed 
INDUSTRY Certificates Lnvestment Allowed Investment Certificates Investment 





the end of next year it is expect ted to 
be 94 percent completed (Table 1.) Transportatio 
Based on the outstanding requests : 


$3,402,675 i 654 
~ 671 15 ‘785 
54.8 5 1,256,953 
3 1,504,651 
1,741,321 


for certiheates of necessity for rapid 
1,015,287 Th 67.1 193 606,315 


Petroleum 





ferrous Metals 


tax write-offs for new facilities as of Ne 
the end of February, the latest date 


. . Seurces: Industry totals tabulated from data of Defense Production Administration listing total Certificates of Necessity 
for whi h de taile d hgures are avail- granted through February 25, 1952, and applications pending on that date 
able, all industr ial groups had pro- Includes all forms of transportation and terminal facilities except pipe lines 
© 2 Includes iron ore facilities and all base iron and steel making facilities with except 
posed new investments involv ing cap- > All basic chemicals exclusive of pharmaceuticals and consumer products 
‘Ut mily 
» 92 
ital outlays of more than $9.8 billion. $ Ore mining, primary smelting, refining, rolling, drawing and alloying facilities 
of which the largest was the petroleum 
industry's total proposed expenditures 


of $1,741,321,000 for new property 
plant and equipment. (See Table 2.) 

: APPROVED BY DEFENSE PRODUCTION PENDING 
While applications for fast tax amor ADMINISTRATION APPLICATIONS 
tization do not cover the total project- t 

. . ‘ . a 
ed capital expenditures of the nation’s Percent Proposed 


. "a ‘ pe : : . “" Number of 4 TaxAmort.of Numberof lavestment 
industries, they do give a good indica-  jypustry sRaNcH Certificates (0000mitted) (0000mitted) Investment Certificates (0000mitted 


TABLE 3 
Petroleum Industry Tax Amortization Certificates 





tion of the rate of expansion 
I sion and Crude Petroleum Prod 2 $ 5,960 $ 5.054 $ 450 
2 : 


reflect the relative ratio of capital ex Natural Gas Pro 2 4.083 Oi 66.3 50.780 
; ’ Nat 1 Graserbiny 39 2.880 

pansion among the basic defense-sup- Drilling (onl and Gas 

porting industries Field Services (Contractors 


Petroleum Refining 1,002,668 618,280 


While the oil and gas industry in Oil Field Machinery and Tools 739 513 
a : Crude Oil Pipe Lines 3,709 1,591 
1951 spent a record of about $3 bil- Products Pipe Lines 35,679 11,697 
lion for expansion, the total invest- Natural Gas Transmission 3,512 1,428 
- . “ 4 Natural Gas Trans. and Distr 
ments in new plants for which rapid Natural Gas Distribution 180 126 
. ae ff — } . ad } Mixed Gas Distribution 95 66 
tax write-offs were authorized between Bulk Terminals $2,244 16,621 
, 950 Pe wn 
the fall of 1950 and the end of last sonal oaanases 1 @ tenses 


February amounted to $1,117.719.000 
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generally does not represent any “sav- 
ing” in total taxes after depreciation, 
it is a strong stimulant to aid private 
industry in financing its own expan- 
sion and to create capacity over and 
above that which normally would be 
provided to create a surplus of pro- 
ductivity for defense needs. 

The Petroleum Administration for 
Defense projected expansion program 
for the oil and gas industry 
continue to build capacity for expand- 
ing civilian needs and to create a 
down-the-line reserve producing capac- 
ity of one million barrels daily by 
mid-1952. The target date was later 
extended by six months. With capital 
expenditures of $2.5 billion in 1950 
$500 million last 
year, the industry made substantial 
additions to its productive capacity. 
though nearly all of this was required 
for immediate demand in- 
creases and the sharp rise in U. S. 
export volume caused by the Iranian 


was to 


and increased by 


domestic 


shutdown in mid-1951. 

Despite the peak drilling and con- 
struction of new facilities in 1951, the 
industry at the end of the year had a 
margin of crude oil productive capac- 
ity over actual output of only 600,000 
barrels daily. Much of this potential 
required completion of pipe line out- 
lets to make it fully 
was no measurable reserve refining ca- 
pacity at the end of the year. 


available. There 


Petroleum’s future capital expendi- 
tures, as indicated by requests for 
accelerated tax amortization 
ble 3), will spread the emphasis on 


(see Ta- 


new facilities to more branches of the 
industry. DPA in certifying rapid tax 
write-offs has granted approval of new 
projects on the basis of the most ur- 
gent needs for new facilities to sup- 
port the defense build-up. Of the total 
of $1,171,749,000 in proposed invest- 
ments approved for the oil and gas 
industry through February, $1.002.- 
668,000 has been for refining facilities. 
With many of the most urgent expan- 
sion now approved, the industry now 
indicates its capital expenditures will 
he spread more evenly with crude oil 
pipe line scheduled to the 
largest items in company budgets. 
Crude lines for which rapid tax write- 
offs have been requested amounted to 
a proposed investment of $641.616,000 
at the end of February. or more than 
one-third of the total. 

Willingness of DPA to agree to 
greater emphasis on pipe tines can be 
seen in the latest list of accelerated tax 
amortization certificates approved dur- 
ing the first three weeks of March. Of 
the 10 largest individual certificates 
approved for all industry. eight were 
for petroleum industry pipe lines 
two of which were natural gas lines. 


projects 
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Britain’s New Catalyst Plant in Production 


View of spray dryers of new petroleum catalyst plant constructed at Warrington, England, 

by Joseph Crosfield & Sons, Ltd., an affiliate of Lever Brothers & Unilever Ltd., under 

the technical direction of The Davison Chemical Corporation, Baltimore. Note dust 
collectors at top. 


k' LL scale production of petro- 
leum cracking catalysts has been 
reached in the plant built by Joseph 
Crosfield & Sons, Ltd., an affiliate of 


Lever Brothers & Unilever, Ltd., at 
Warrington, England, according to ad- 
vices received by R. L. Hockley, execu- 
tive vice president of The Davison 
Chemical Corporation of Baltimore, 
whose processes are being used. 

The plant Is expected to produce at 
the rate of more than 10,000 short 
tons of catalyst a year, sufficient to 
process about 90 barrels of 
petroleum, based on average refinery 
use of cracking catalyst. 

The development was brought about 
through agreements with Davison and 
with five important oil companies 
which will use the catalysts in their 
refinery operations — Esso Petroleum 
Company, Ltd., Anglo-Iranian Oil 
Company, Ltd., Shell Refining & Mar- 


million 


A Gulf Publishing Company Publication 


keting Company, Ltd., Trinidad Lease- 
holds, Ltd. and Bahrein Petroleum 
Company, Ltd. 

Approximately one million pounds 
sterling has been invested by the Brit- 
ish interests in the operation, which 
will save the United Kingdom several 
millions of dollars annually in dollar 
exchange. Davison, however, will be 
compensated in dollars for providing 
technical advice and guidance both in 
the building of the plant and its con- 
tinuous operation. 

The Davison process for producing 
the microspheroidal type of synthetic 
fluid silica-alumina petroleum crack- 
ing catalyst is employed at the plant. 
Part of the equipment used is two 
Swenson Evaporator Company stain- 
less steel dryers. Swenson is also an 
American company but the dryers 
have been fabricated under license in 
Great Britain. 
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SHALE OIL Production 
And Refining Today 


Part lll 


PETER W 


Chemic 


SEVERAL other tyes of oil shale 
~ retorts have found commercial 
application in foreign opera- 

tions. These units are partly derivative 
of low-temperature carbonization ovens 
for coal and partly of special design for 
the retorting characteristics of the 
shales encountered in the various sites. 
Scotland's shale oil industry has re- 
lied on the externally heated Pump- 
herston (circular cross-section) and 
analogous Young and Broxburn (rec- 
tangular cross-section) ovens. In com- 
mon practice, four vertical retorts are 
integrated into one independently 
heated unit. Brickwork flues surround 
the retorts either spirally or horizon- 
tally and vertically, and into the lowest 
part of these, fuel gas is admitted from 
a common main. Only a portion of the 
total required combustion air is intro 
duced at the base of the unit, the re- 
mainder being admitted through small 
ports along the side of the retort. Oper- 
ation of these retorts takes place in 
batch-wise fashion. Tar recovery is be 
tween 85 and 90 percent of the Fischer 
assay. The investment cost of Pump- 
herston ovens is relatively high. but 
maintenance and operating charges are 
low. Operation of this unit is limited 
to shales with a high ash-fusion point. 
The Davidson or Goldfinch rotary 
kiln has been employed in the carboni- 
zation of Estonian kukersite shale. 
This is a horizontal rotary kiln pro- 
vided with internal scrapers which will 
prevent shale and coke from sticking to 
the walls through which heat is trans 
states that oil re- 
covery with this unit amounts to 92 


mitted. Hubmann 


percent of the Fischer assay. The oils 
are of very good quality with a high 
percentage of light oils (22 percent). 
Investment and maintenance costs for 
this unit are high, and the retort is 
only suitable for processing rich shales. 

The Pintsch retort, which has been 
operated in Estonia since 1925, con- 
sists of a distillation section, separated 
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THE U. S. Bureau of Mines re- 
cently announced that it will 
build a much larger plant for 
the production and refining of 
shale oil. This project. together 
with the recent dangerous de- 
velopments in Iran, has again 
placed the subject of shale oil 
in the limelight. The amount 
of crude oil available from 
U. S. shales is tremendous, 
and has been estimated in ex- 
cess of 225 billion barrels. 

Beginning with Part I on the 
occurrence and nature of shale 
oil, the series outlined the 
various retorting processes for 
shale oil recovery in Part II. 
Part II discusses the refining 
operations for converting the 
recovered shale oil into gaso- 
line or diesel oil. As the key to 
the entire future of the shale 
oil industry, the economic 
questions on gasoline produc- 
tion from shale oil are dis- 
cussed. 


by means of a shale seal—from a 
spent-shale gasification zone under- 
neath it. Green shale is fed to the top of 
the unit and descends gradually, first 
through the retorting zone where it is 
contacted by the hot gases leaving the 
gasification stage. and then through a 
restricted passage to the gasification 
zone. Here the spent shale is gasified by 
means of air and steam. The resultant 
producer gas is joined by cleaned re- 
cycle gas and the mixture passes to the 
carbonization section via special gas 
conduits. The purpose for recycling 
gas to the distillation zone is to increase 
the overall gas velocity and, hence, the 
heat transfer coefficient. Oil recovery 
is some 80 percent of the Fischer assay. 
Coking shales cannot be handled by 
this system, and operating difficulties 
due to obstructions in the flow of solid 
shale are not uncommon. 


Tunnel kilns have been used indus- 
trially for the coking shales of Estonia. 
Flat cars carrying shale in thin layers 
(3 to 10 inches) are entered into a tun- 
nel, which is subdivided into three 
zones (drying, distillation, quenching ) 
by a system of locks. Movement of the 
cars through the tunnel is intermittent. 
Each position in the passage is main- 
tained for about 7 to 14 minutes before 
the entire rake of trucks is moved for- 
ward to the next position. Drying is 
carried out by means of steam, gen- 
erated in the drying operation itself and 
superheated in external heat exchange. 
Similarly, the gases and vapors evolved 
in the distillation zone are superheated 
externally and are partly recycled to 
impart their heat to the shale in process. 
The spent shale is quenched by means 
of water. Oil recovery is reported to 
average 96 percent of Fischer assay, 
but values as high as 98 percent are 
not uncommon. The process is simple 
and reliable but investment and labor 
charges are high. 

Other foreign retorts which have 
aroused some commercial interest. but 
which differ from the above list of re- 
torts only in detail, include designs due 
to Messel, Otto. Marecaux, Lurgi-Sch- 
weitzer. Lurgi-Hubmann, Fushun (an 
adaptation of Pintsch), ete. 

Mention must be made in this con- 
nection of the suitability of high-pres- 
sure hydrogenation (and derivative 
“thermal solution”) for the extraction 
of oil from shale in yields greatly ex- 
ceeding the Fischer assay (which is, 
after all, a simple cracking process). 
Some attention has been given to this 
approach by the U.S. Bureau of Mines* 
and by Russian research.* Industrially, 
the process is not likely to be an eco- 
nomic success in view of the large 
amounts of ash which must be handled, 
and the costliness of the process. 


Recovery of Shale Oil 


A main cost item in shale retorting 
is the auxiliary condensers and gas 
washers provided for the recovery of 
the distillate. Investment costs in this 
part of the plant are particularly great 
in the case of internally heated retorts 
where the products are highly diluted 
by the carrier gases. Some alleviation 
at this point is attained in processes 
(such as the Kivioli tunnel kiln) in 
which the distillation gases themselves 
serve for retorting purposes and in 
which only a portion of the total proc- 
ess gas volume is withdrawn. cooled, 
and condensed. 

Surface heat exchangers or quench- 
ing towers—or both—are provided for 
cooling purposes. Surface coolers have 
the advantage of keeping requirements 
on the subsequent distillation capacity 
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——>FRACTION TAKEN OVERHEAD 


Figure 1. Effect of Vacuum on Distillation of Crude Shale Oil. 


at a minimum but suffer from the foul- 
ing due to entrained solid particles and 
the large metal surfaces required for 
gas cooling. Where surface coolers are 
employed, a subsequent gas wash (by 
means of a hydrocarbon cil) is indi- 
cated in all shale oil processes to re- 
cover the volatile products remaining 
in the effluent gas. Depending on tem- 
perature conditions in the recovery sys- 
tem and on other operating variables, 
the gas washing operation may account 
for as much as five to twenty percent 
of the entire oil make. 

Cooling by quenching is carried out 
in one or in two stages—cooling by oil 
injection only or cooling by oil injec- 
tion followed by water quench (below 
250° F.). Either method minimizes the 
formation of very severe emulsions 
which tend to form if water quenching 
is used throughout. 


Problem of Emulsion 

In the course of the retorting proc- 
ess, considerable quantities of water 
are distilled along with the desired 
shale oil. Part of this water is derived 
from incompletely dried shale while 
the remainder is formed by the thermal 
interaction of oxygen and hydrogen in 
the kerogen. In certain instances—es- 
pecially where the specific gravity of 
the make-oil approximates 1.0—a very 
severe problem of emulsion formation 
is encountered in the low-temperature 
condensate. In some installations (e.g. 
the Estonian Pintsch retorting plant), 
the emulsion can be satisfactorily 
broken up by heating the entire liquid 
product to 140° F. and permitting it to 
separate at this temperature. In other 
cases, such simple methods are inade- 
quate and a very serious nuisance prob- 
lem is introduced. Proposed processes 
include costly salting out, cumbersome 
and costly solvent extraction, etc. 

Results of studies on two methods of 
emulsion separation have been made 


TABLE 1 


Specific 
Gravity 





} Crude Gasoline 
Wax-Free Cut 
Pressible Cut 


CRACKING 


To Coke | To Residvum 
Percent Percent 





available by the U. S. Bureau of Mines.‘ 
They are filtration in the presence of a 
filter aid precoat and passage of the 
emulsion through a bed of solids. Both 
methods appear to be effective but quite 
costly. (In the case of emulsion break- 
ing of a heavy (20° API) shale oil by 
precoat filtration, a total cost of 5.8 
cents per barrel was estimated.) Cen- 
trifuging has been employed to good 
advantage in breaking the emulsions 
formed by low-temperature carboniza- 
tion (coal) tars, especially where the 
emulsion is stabilized by the presence 
of so-called “free carbon.” 


Cracking Shale Oil 

In most instances, the ultimate ob- 
jective in refining shale oil is the manu- 
facture of a marketable grade of gaso- 
line or diesel fuel. Yield of “straight- 
run” oils in the gasoline and diesel oil 
boiling point range is small and must 
be supplemented by cracking or hy- 
drogenation operations. 

Difficulties in cracking shale oil are 
formidable. The crude feedstock has a 
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high specific gravity (around .95). 
Thus, the raw material already has the 
gravity (and carbon/hydrogen ratio) 
characteristics of the heavy fuel oils 
formed as by-product in the cracking 
of natural petroleum oils. Operation 
must, therefore, lead to the formation 
of a heavy residuum oil or to coke. Both 
types of cracking have been employed 
commercially for the processing of 
shale oils. 

As practiced in Scotland,® advantage 
is taken of the relatively low thermal 
stability of shale oil (which is indeed 
to be expected of an o'l containing 
some 0.5 to 1 percent sulfur and up to 
7 percent oxygen). Primary cracking 
can thus be effected simultaneously and 
distillation of the crude, yielding a 
carbon-rich residue and a distillate 
more saturated than the crude oil. The 
operation is carried out at atmospheric 
pressure where the higher distillation 
temperatures result in increased crack- 
ing rates and consequently greater 
yield of diesel oil than would be ob- 
tained in vacuum distillation. (This ef- 
fect is illustrated strikingly by Figure 
1 which is based on work carried out 
by Luts® on the distillation of Estonian 
shale oils at atmospheric pressure and 
in vacuo.) 

Scottish cracking-to-coke practice is 
carried out in a pipe-still and bubble- 
tower unit of conventional design. The 
products taken are as shown in Table 1. 


Use of Pot Stills 


The residue is cracked to coke in pot 
stills, operated in batch-wise fashion. 
The product is valuable for making 
carbon electrodes for the aluminum in- 
dustry in view of its low volatility (5-7 
percent) and ash content (less than 0.5 
percent). Sometimes a coke of even 
lower volatility (as low as 1 percent) 
may be demanded. This calls for opera- 
tion in some externally heated coking 
retort. 

In processing shale oils of even 
higher carbon/hydrogen ratio than the 
Scotch products, cracking to coke be- 
comes increasingly difficult and cum- 
bersome. Luts® reports that the oil from 
Pintsch-retorted Estonian kukersite 
would yield up to 35 percent coke. Re- 
moval of such large quantities of coke 
from the equipment means high proc- 
essing costs and discontinuity of opera- 
tion. Under such conditions, it is there- 
fore preferable to crack only to the 
formation of an asphaltous liquid resi- 
due. Contributory to the limited at- 
tractiveness of cracking to coke is the 
small market for this by-product. 

Table 2, due to Boulzaguet’ com- 
pares typical product yields obtained 
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TABLE 4 
Recycle Cracking Shale Oil 
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Visbreaking Shale Oi! 
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in cracking a French shale oil by the 
two major methods. 

\ typical residuum cracking opera- 
tion with shale oil is carried out in the 
liquid phase at 200-600 psi. Many in 
stallations prefer restricting heat trans- 
fer to the convective range to minimize 
the danger of coke incrustation due to 
local overheating in radiant heat trans- 
Recycle operation is practiced in 
In this connection the 
Bureau of Mines reports the unexpected 
finding that the reevele oil at Rifle. Col.. 
cracked quite easily and was not refrac- 


fer 


some instances 


torv.’ As a result. clean cycle stock was 
available in only small quantities and 
coke deposition throughout the crack- 
ing with resultant 


zone Was 


difficulties 


copious 


operating 


Facilities at Rifle, Colo. 


The Bureau of Mines’ demonstration 
plant at Rifle. Col 
for atmospheric distillation, visbreak 
cracking coking. and re- 
At the present state of know! 
shale oil characteristics, 


provides facilities 


ing, recycle 
forming. 
edge notably 
the high nitrogen content, prevent the 
successful application of catalytic 
cracking techniques. Results of early 
visbreaking and recycle « rac king runs 
are summarized in Tables 3 and 4.* 
Egloff, Morell, and Zimmermann‘ 
have investigated the cracking of a 
number of crude and topped shale oils 
They find that results are quite similar 
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115 Properties: 
Gravity, °API 
Pour Point, °F 
Viscosity, Second 
8.U.S. at 130° F 
8.U.8. at 210° F 
8.F.8. at 122° F 
Sulfur, Weight Percent 
Nitrogen, Weight Percent 
Tar Acids, Volume Percent 
Tar Bases, Volume Percent 
Octane No., M.M 


244 1s 
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Hydrocarbon Analysis Olefins, Volume 
Percent 
Aromatics, Volume Percent 
Paraffins and Naphthenes, Volume 
rerrent 
ASTM Distillation 
LB.P., °F 


10 Percent at, °F 
20 Percent at, °F 
50 Percent at, °F 
90 Percent at, °F 
End Point Percent at, °F 


to those obtained in cracking petroleum, 
but that somewhat smaller yields are 
obtained for corresponding specific 
gravities. From the standpoint of 
cracking, the chief difference between 
shale oil and petroleum is stated to be 
the presence of oxygen- and- nitrogen- 
containing compounds, generally 
grouped as tar acids and tar bases. 
These are corrosive to steel and require 
corrosion-protective measures. These 
materials also appear in the cracked 
distillates, resulting in undesirable 
properties, and they must be removed 
by treating methods to be outlined be- 
low, which result in relatively high 
gasoline losses. Gasoline yields ob- 
tained by cracking of the various feed- 
stocks studied are summarized in 


Table 5. 


Hydrogenation of Shale Oil 
The large degree of unsaturation 
(around 50 percent olefins), and the 
plentiful presence of oxygen, sulfur, 
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and nitrogen in shale oils suggest the 
use of destructive hydrogenation for 
converting this material to valuable hy- 
drocarbon fuels. 

Advantages of this procedure are the 
very much higher yields which are pos- 
sible by this method as compared to 
thermal cracking methods and the good 
octane numbers which can be attained 
in the product of hydrogenation. Over- 
all gasoline yields may range as high 
as 95 volume percent. The main dis- 
advantages are the high capital charges 
and the high cost of hydrogen. 

When gasoline production is the ob- 
jective, the process is carried out in two 
stages: primary conversion in the liquid 
phase followed by finai refining in the 
vapor phase. 

In both phases, the operating pres- 
sure has been industrially standardized 
at either 4400, or at 10,300 psi. Oils 
with relatively high amenability to hy- 
drogenation. such as those derived by 
shale retorting. are processed to good 
advantage at the lower of these two 
pressures. 

Most advantageously. the crude is 
topped for the removal of material 
boiling below 625° F. The overhead 
may be passed directly to the vapor 
phase or may be refined in other, more 
conventional. ways. The residue of the 
distillation is mixed with a recycle 
heavy oil and a suitable catalyst (iron 
sulfate and caustic soda impregnated 
Petroleum Refiner 
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on some suitable carrier such as acti- 
vated semi-coke (“grude”). Typical 
catalyst concentration is .5 to 1 percent 
(based on make-up oil) for a catalyst 
containing 5 percent ferrous sulfate 
and an equivalent amount of caustic 
soda. 

The oil-catalyst mixture is boosted to 
reaction pressure and is preheated to 
800° F. Somewhere along the preheat- 
ing path, the feedstock is joined by 
high-pressure hydrogen. The mixture 
is introduced into the bottom of the 
first converter of a series of three or 
four. Passage through the reactors is 
continuous. The reactions involved are 
highly exothermic and serve to heat the 
process materials to the desired tem- 
perature range of 860-900° F. To pre- 
vent the attainment of higher tempera- 
tures (which will lead to excess gas and 
coke formation at the cost of liquid hy- 
drocarbon yield). some means of cool- 
ing the system must be provided. Most 
commonly, cold hydrogen is injected 
into the converter at various points 
along the path of the charge. 


Liquid Phase Function 

The principal function of the liquid 
phase is to lower the molecular weight 
of the charge in a manner which will 
prevent the formation of refractory 
cracking asphalts and of coke. It will 
be noted that reaction conditions are 
in the range where shale oil will crack 
readily. Primary cracking products are 
postulated to consist of highly saturated 
and reactive molecular fragments 
which exhibit a strong tendency to re- 
polymerization, resulting in the forma- 
tion of heavy asphalt and even of coke. 
These repolymerization products are 
much more difficult to crack than the 
virgin stock and their formation will 
therefore result in yield losses and 
operating difficulties. By introducing a 
suitable catalyst into the liquid phase 
and applying hydrogen at a high par- 
tial pressure, it becomes, however, pos- 
sible to hydrogenate the primary crack- 
ing fragments as they are 
formed, thereby destroying their abil- 
ity to repolymerize. In the case of 
shale oils, the formation of asphalts 
can be kept at very low values (not 
exceeding 2 percent). 

The main products of the liquid 
phase are therefore lower-boiling hy- 
drocarbons, to wit: fuel oil. middle 
oil, gasoline, and hydrocarbon gases 
Formation of hydrocarbon 
means, of course, a loss in gasoline 
vield and a waste of costly hydrogen. 
Their formation can be reduced to the 
economically practical minimum by 
employing relatively mild time-tem- 
perature conditions. This means, at the 
same time, that gasoline production 
in the liquid phase will be lowered. 


soon as 


gases 


Vay, 1952 


TABLE 6 
Hydrogenation of Shale Oi! Residues in 
the Liquid Phase with Finely Divided 
Catalyst. 


Asphaltic 
(Poor in H) 


Paraffinic 
Rich in H 


Specific Gravity at 15° C 0.919 1.060 
Asphalt, Percent f 16.5 
Paraffin, Percent 0.02 
Ultimate Analysis: 
C, Percent 83 
H, Percent 4 
QO, Percent 
N, Percent 
8, Percent 
Yield in Liquid Phase 
Hydrogenation: 
Weight Percent Yield (middle 
oil and gasoline) on the 
Distillation Residue 
Volume Percent Yield (middle 
oil and gasoline) on the 
Distillation Residue 
Gasoline in the Product 
ercent 


Distillation Residue above 
350° C. from Shale Oil 





8 
! 
8 
i 


5 
0 
0 


This is in itself desirable, because the 
gasoline formed in this stage is of 
relatively low quality. 

Operation of liquid-phase hydro- 
genation is therefore directed at the 
formation of middle oil (350-625° F.). 
Since middle oil, once formed, will be 
further split to gasoline under hydro- 
genative conditions, it is necessary to 
take a limited conversion per pass and 
to recycle heavy oils from which the 
middle oil (and smaller amounts of 
light products ) have been removed 
by topping. 

Table 6, due to 
typical performance encountered in 
liquid-phase hydrogenation.® 


Pier, shows some 


Ideal Feed Stock 


The middle oil derived from the liq- 
uid phase is highly saturated. About 
two-thirds of the oxygen and sulfur 
and one-half of the nitrogen in the 
crude shale oil will have been re- 
moved. The material is thus an ideal 
feed-stock for thermal cracking proc- 
esses (but not for catalytic cracking 
because of the large amounts of nitro- 
gen still present). If economics are 
favorable, it is possible to recycle the 
cracking residue to liquid phase hy- 
drogenation where it is once more up- 
graded to a cracking feed stock. 

An alternative method for convert- 
ing middle oil to gasoline is to subject 
it to vapor-phase high-pressure hydro- 
genation over a fixed catalyst (pure 
WS, for primary refining followed by 
10 percent WS.-on-Fuller’s earth and 
hydroforming for improving the oc- 
tane number. Other catalysts have 
been employed to advantage but in 
more limited production). The prod- 
uct of vapor-phase hydrogenation is 
higiiiy refined (substantially free of 
sulfur and nitrogen compounds). and 
requires only a dilute caustic wash. 
Probably because of the low quantities 
of sulfur present, the product gasoline 
has a high lead susceptibility and 
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leaded octane numbers of 94 and even 
higher are readily attained. 

Whether hydrogenation or cracking 
is to be preferred for shale oil proc- 
essing must be settled on economic 
grounds. Information available to date 
is insufficient for a definite conclu- 
sion. By comparing the peculiarities 
of shale oil refining to the known fac- 
tors of petroleum cracking and coal 
hydrogenation, there is an indication 
that a combination hydrogenation- 
cracking process, similar to the scheme 
outlined above. may well serve to 
good advantage in the conversion of 
shale oil to gasoline. 


Refining of Shale Oil Products 


Most of the refining operations em- 
ployed in shale oil processing are 
taken directly from petroleum prac- 
tice. This presentation will therefore 
be confined to the highlights of the 
more important operations applicable 
to this field. 

Some paraffinic shale oils are char- 
acterized by the presence of relatively 
large amounts of wax in the “pressible 
cut (see above). This material can be 
recovered by cooling and filtration of 
the precipitated product. The wax so 
obtained in dark in color and unstable 
and requires treatment with sulfuric 
acid before it is sweated. Details of 
wax recovery from Scotch shale oils 
are reported by Smith and Peutherer.* 

In the treatment of diesel oil and 
gasoline fractions, sulfuric acid is the 
most successful reagent. Treatment 
with 66° Be acid results in losses 
which are considerably higher than is 
the case in the refining of petroleum 
oils. Commercial operation in several 
instances is therefore confined to the 
use of 85-90 percent acid. This reagent 
is adequate for securing improved 
color but odor specifications require 
an aftertreatment for the removal of 
residual sulfur. 

The acid treatment must be pre- 
ceded by a caustic wash for the re- 
moval of tar acids. This step is usu- 
ally followed by a dilute sulfuric acid 
wash for the removal of tar bases 
(which possess a highly undesirable 
odor). This preliminary acid washing 
operation is desirable to minimize the 
amount of concentrated acid expended 
in the final treatment described in the 
preceding paragraph. A final neutral- 
izing caustic wash completes this stage 
of the refining operations. Total refin- 
ing losses due to treatment with alkali, 
sulfuric acid, plumbite, and redistilla- 
tion range from 7 to 25 percent for 
the majority of thermally cracked 
shale oil gasolines. 

The refining techniques here out- 
lined apply only to straight-run and 
cracked gasolines. Products recovered 
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by the hydrogenation of shale oil are 
already highly refined and need only 
be subjected to a dilute caustic wash 
for the removal of residual hydrogen 


sulfide. 


Economics of Gasoline 
Production from Oil Shale 

The economic question is, of course, 
the key to the entire future of the 
shale oil industry. Three careful esti- 
mates have become available on the 
cost of producing various liquid fuels 
from Colorado shales. 

Particular significance is attached 
to the National Petroleum Council’s 
study of oil shale processing costs. 
The results of this work, which have 
been recently released, indicate that 
gasoline can be produced from shale 
oil for 14.7 to 16.2 cents per gallon. 
This compares with a present whole- 
sale price of gasoline at the refinery 
averaging 12 to 13 cents per gallon. 


TABLE 7 


Summary of Cost for Producing Gasoline 
from Oil Shale 
(Notional Petroleum Council Estimate—1951) 


(b) 
Malti- 
Plant® 

384,000 





Shale: tons calendar day 
Products: barrels (42 gals 
Gasoline 
Diese! Fuel 
Liquefied Petroleum Gas 
Residual Fuel 


126,900 
62,360 
8,920 
3,050 


Total Liquid Fuels, 
ls, day 201,230 
Coke: tons, day 5,900 
Fuel Gas (1060 Btu. /Cu. Ft 
Standard Cu. Ft./Day 
Chemicals 
Ammonia, tons/day 460) 
Sulfur, tons, day ‘ 215 
Manpower: Total, including 
supervimon and administra- 
tion 15,750 
Construction Materials 
Steel: thousand tons 694 
Per daily barrel of Total 
Liquid Fuel Production 
tons 
Coastrection Labor 
Man-hours 1 1000 26 
Investment 
tal mullons of dollars 333 
Dollars per da product 8,400 
Coat of Gasoline with 6 percent 
return on Investment after 


124,150 


Income Tax at 50 percent in 
cents per gallor 








TABLE 8 
Cost of Liquid Fuels Expressed as Dollars 
Per Barre! of Equivalent Gasoline 
(Stanolind Estimate—1949) 
$ per Bobi. of 
Equiv. 
Gasoline 





Raw Material 1.725 
Raw Materia! Transportation 7 
° 2.945 


Process: 
Product Traseperiation 


Sub-total 5.426 

Less By-Product Credits 210 

Total Direct Cost 5.216 
Direct Cost plus 6 percent per year on in- 


vestment for depreciation and interest 6.895 
= 16.4 ¢/gal 


Underlying the study is the Bureau 
of Mines’ retorting technique. The 
crude shale oil is catalytically hydro- 
genated at 1100 psi and 835° F. and 
the product is treated by conventional 
refining means. 

breakdown of NPC's cost esti- 
mate is given in Table 7. Column (a) 
assumes the erection of a single plant, 
while column (b) is based on the 
simultaneous erection of five similar 
plants. The size of these units is de- 
fined in the table. 


Stanolind Agreement 

These figures appear to be in sub- 
stantial agreement with a study pub- 
lished in 1949 by Stanolind Oil and 
Gas Company.”° The results of Stano- 
lind’s study are summarized in Table 
8. The estimate assumes the cost of 
mined and crushed shale at 88 cents 
per ton. Investment is estimated at 
$11,700 per daily barrel (1949 prices). 

The underlying process involves 
Union Oil retorting, visbreaking, cok- 
ing, reforming, and mild hydrogena- 
tion. Beyond this, numerous details of 
design and basic assumptions are not 
stated so that a completely fair com- 
parison of this estimate with NPC's 
data is not possible. 

Costs for the production of liquid 
hydrocarbons (primarily jet fuel and 
diesel oil) have been estimated by the 
U. S. Bureau of Mines for a 10,000- 


TABLE 9 
Summary of Costs for Producing and Re- 
fining 10,000 Barrels Shale Oil Per Cal- 
endear Day to Yield Primarily Jet Fuel and 
Diese! Oi! 
(U. S. Bureau of Mines Estimate—1949) 


$ per ‘bbl. of 
Liquid Fuel 





Cost of Op and Mai 


Refining 

Pipe Lines 

General Facilities Ch: 

Utilities Chargeable to 
Total Direct Refining Costs 


Other Refining Costs (Amortization, De- 
preciation, hon, Insurance) 





0.758 
0.006 
ble to Refining 139 
fining 215 


1.118 
506 


1.624 


Gross Cost of Refining 1604 


Cost of Crude Shale Oil 
Gross Cost of Liquid Fuels 


Less By-Product Credits: 
Ammonia at $75 per ton 
Coke at $3 per ton 


Net Cost of Liquid Fuels 


3.318 

0.229 
021 

$3.068 

=7.41 ¢/gal 


barrel-per-day plant. This estimate 
does not include any return on capital 
investment. It assumes the cost of 
mined and crushed shale at 43 cents 
per ton (30 gallons per ton). Invest- 
ment costs are estimated at $4,670 per 
daily barrel of liquid fuel. The under- 
lying process involves gas flow retort- 
ing, coking, and mild hydrogenation. 
The Bureau’s figures are summarized 


in Table 9. 
End of Part Ill and series. 
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Piping manifolds may be insulated as a unit for high efficiency, sturdy construction, and pleasing 
appearance. 


Properly Designed Thermal Insulation 
Can Earn Big Investment Returns 


JOHN 


rw. ~~ 


W. Kellogg Comr 


HE technology of insulation 
T rarely receives the attention 

and consideration it rightly 
deserves because it is generally re- 
garded as technically unexciting and 
its cost on the job not too apparent. 
The reasoning behind this lethargic 
lack of consideration of insulation is 
unsound because a review of its cost 
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any 


should call attention to itself with suf- 
ficient effect to create a decided issue. 

Various plants requiring insulation 
consist for the most part of an assem- 
blage of apparatus containing hot 
fluids, gases, etc., and their operation 
would be practically impossible with- 
out insulation. Additionally, it is in- 
sulation which prevents the cost of 
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THE PRESENT necessity of 
substitutions and replace- 
ments, so prevalent in most 
industrial essentials, has not 
escaped the field of insulation. 
Scarcity of well-known insula- 
tion materials such as mag- 
nesia and diatomaceous silica. 
principally used in the mediur 
and high temperature field, 
and vegetable and mineral 
cork in the low temperature 
field, has forced the industry 
to look elsewhere for suitable 
substitutes. 

During and after World War 
L the demand for most com- 
monly used products in other 
fields forced insulators to de- 
velop mineral wool blankets, 
blocks and pipe covering to a 
much greater degree than be- 
fore. Now a similar situation 
exists and the introduction of 
new types of insulating ma- 
terials must take into consid- 
eration their value from an in- 
vestment standpoint, as the 
true worth and soundness of 
any investment must be meas- 
ured by its yields and freedom 
from risk and extra assess- 
ments. 


heat or refrigeration from being pro- 
hibitively high. Insulation is so effi- 
cient that it can be made to pay almost 
any desired return on investment; 
moreover, it greatly reduces operating 
hazards and makes working conditions 
bearable, despite heat or cold. While 
engineers usually profess to have little 
regard for appearance, they frequently 
give it a great deal of consideration. 
Anyone looking about in an oil re- 
finery is looking at insulation as a 
rule, and a good job calls attention to 
itself; so does a bad one. 


Three Factors Involved 

Fundamentally there are three fac- 
tors that can take place in the transfer 
of heat—by conduction, by convection, 
and by radiation. By the application 
of scientifically designed insulating 
materials we may reduce the heat loss 
through a boiler wall to a minimum, 
thus conserving available energy to do 
useful work and at the same time low- 
ering operating costs and improving 
working conditions. 

But what are scientifically designed 
insulating materials? How do we 
know such materials will conserve 
heat? And if so, will the resultant sav- 
ings in fuel cost justify the expense 
of insulation? The answers to these 
questions lie in what science is today 
accomplishing in the art of heat con- 
servation through insulation. 
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Here ts a good example of well designed and properly installed insulation 


conductivity of a material is 
which determines 
nsulatin The 


should choose the type insulation best 


he 
of course. the factor 


efficiency desienet 
suited for 
the most economical thickness 

No one 


iM expected o 


any specific job, as well as 
or two types of material can 
the 
insulation is 
For exam 
200° | 
surtace 

tank 


root 


serve under wide 


variety f conditions 
illed upon to meet today 
ple. the may be 
The 
pipe 


wall 


temperature 


below zero or 3000 } 


be nsulated may be 
yuusing or a furnace floor 


The surface may be regular 


wv broken up 


' hittings or ace 


" door 
mn contour with proyect 


Phe 


indoors or outdoors 


CSSOTICS insula 


tion may le 
Because heat is valuable energy. i 
is an invest 
but its 
chief use is to save money. If it is 
should be 


overn the 


sulation. which saves heat 


ment. It has other functions 


bought. as it according to 


rules whicl purchase ot 


other equipment. such as machinery 


it pays a large return on expenditure 


Return on Investment 


When we 


machine sf 


mtemplate the pure hase 


of a mmpare the prol 


able 


cost required. If the 


return on the investment with the 


norm i met of 
exceeded, the pure hase is justified: if 
not, the expenditure is not warranted 
the 


ma 


The same comparison is made in 
case of insulation but because the 
terial is available in incremental thick 
and hee ause ear h increment has 


nesses 
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its own individual earning power. we 
must consider a series of individual 
purchases rather than just one, where 
we wish to determine. for instance. the 
proper thickness of pipe covering to 
use for any one set of conditions. 
Several very effective methods have 
heen worked out to determine the most 
economical thickness for 
conditions, but in practice because of 
the variables and the resultant 
tediousness of the calculations, the 
thicknesses those given in 
tables published by the 


manufacturers: these are 


any set of 


many 
used are 
insulation 
not tables 
rt inadequate thickness 

The minimum commercial thickness 
of insulation is likely to pay a large 
return. and if the temperature of the 
insulated surface is great. a tremend- 
ous return perhaps as much as two or 
three thousand percent. will result. If 
we add a commercial increment to the 
first thickness, the cost of that incre 
ment will probably be less than the 
first. but the additional saving of heat 
will be relatively that the 
return diminishes markedly. If we con 
tinue to add increments until the one 
fails to bring the desired return. then 
that is the one which we do not buy. 
The rule is. of course, that we will not 
nvest any dollar which fails to bring 
our required return. The return con 
sists of all charges against the insula- 
interest, 


small, so 


tion, such as depreciation, 
ete and will vary according to cus- 
plant. For temperatures 


tomer ind 


increments will 
F. five or 


below 500° F., two 
probably suffice; at 1000 
six may be required. 

Take for example the case of 3-inch 
pipe operating at 800° F. Assume that 
the heat in the pipe costs 40 cents per 
million Btu and that a 50-percent re- 
turn is required. In order to work out 
the most economical insulation we 
must know the applied cost of several 
thicknesses, from which we get the in- 
cremental cost, and the heat loss for 
each thickness, from which the incre- 
mental saving in heat is obtained. 
Assume that this information is as 
shown in Table 1 all items being for 
one foot of pipe. 


TABLE 1 


Incre- 
mental 
Cost 
Dellars 


Insulation 


ast 
Dollars 


{lasulation 
Thickness 
Inches 


Incremental Savings of 
Heat Bra. Ft./Hr. 





I 
1.0 if 1 ye 
2.02 2° 


1 1.30 ” over bare pipe —6962 
1 a4 or 1°—126 


*_58 


2.73 ; bts” over 2 48 


Then the saving due to 1” of insula- 


tion in a year of 8700 hours is: 


6962 x 8700 0.40 m 
xX O/ x + $24.0 


1,000,000 # 
and the return on investment is: 


$24.20 
$1.30 


x 100 1870 percent 

The additional return on the next in- 
crement, from l-inch to 11-inch is: 
126 x 8700 x 40 x 100 
1,000,000 x .30 


146 percent 


In the same way. the next increment 
(2-inch over 11-inch) will pay 8 
percent, which is so close to 50 percent 
that it should be bought. The incre- 
ment from 2-inch to 21-inch. how- 
ever, pays only 24 percent. which is 
too small. 

The calculation of correct thickness 


is complicated because of the many 
fuel cost, return, pipe size, 


variables: 


insulation condi- 


thickness, weather 
insulation and the con- 
ductivities of the materials 


available. Discrete selection of average 


tions, cost of 
various 
values will, however, permit some sim 
plifications 


Insulation Requirements 

The same holds true for cold insu- 
lation but other factors 
such a study, mainly a good vapor seal 
during and after application. Proper 
installation of cold insulation is of 
paramount importance. Special care 
shall be taken to minimize direct heat 
flow from side of an insulated 
partition to the other through metal 
to metal or similar contacts. 

Generally the standards for quan- 
tity of insulation recommended for oil 
refinery equipment have been for the 


enter into 


one 
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most part established by insulation 
manufacturers, the basis for the quan- 
tity being the economical thickness of 
insulation for power plant steam gen- 
erating units. The longer life and 
higher value of generated heat for 
steam power plants has set these thick- 
nesses much in excess of that generally 
required for oil refinery equipment. 
where heat must be partially or en- 
tirely removed by water cooling. An 
excessive quantity of insulation ap- 
plied to such equipment not only adds 
fixed charges to the equipment but also 
means an increased operating expense 
in the larger quantity of water’ re- 
quired for the removal of the heat re- 
tained by the thicker insulation. 

The purpose of insulation require- 
ments as applied to oil refining equip- 
ment may be summarized as follows: 

1) Prevention of heat loss required 
for process purposes. 

2) Prevention of heat loss required 
for positive control purposes. 

3) Reduction of temperature stress. 

1) Fire protection. 

5) Protection of personnel. 

Cold insulation should be based 
upon a consideration of: 

1) Process refrigeration conserva- 
tion. 

2) Prevention of condensation and 
sweating by maintaining the outside 
temperature above the dew point. 

The refineries are meeting all of the 
increased factors of demand with a 
well-integrated plan for plant im- 
provement and expansion. Tempera- 
ture and pressure control effects both 
quality and quantity also increases the 
normal yield of salable products. 

For oil refining equipment, insula 
tion is essential to certain parts for 
the purpose of preventing loss of heat 
necessary for proper processing. Re 
actors, regenerators. coke drums, frac- 
tionators, evaporators, vacuum towers, 
heat exchangers and the piping trans- 
ferring fluids, gases, catalyst, et 
whose heat is required for further 
processing. are examples of such parts 
Insufficient insulation applied to this 
equipment permits an excessive heat 
loss which in turn requires greater 
heat input to maintain the proper op 
erating temperature 

A fair basis for establishing the 
amount of insulation, therefore is the 
cost of the heat input, unless the heat 
necessitates raising the temperature 
sufficiently to affect the operation by 
forming coke. ete I nder suc h condi 
tions the basis for establishing. the 
thickness must be one in which the 
temperature rise is kept low enough 
to reduce the possibility of this diffi- 
culty. 

The amount of insulation required 
for fractionating towers depends upon 
1) the degree of fractionation, 2) the 
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In certain instances it may be desirable to leave flanged joints bore for easy access. 


Figure |} (below). Insulation for Vessels Requiring Stress Relieving and Weld Seam Inspection. 

Notes: 1) Permanent Insulation Panels. 2) Temporary blanket lation shall be installed in 

twelve-inch wide panels and held in place with No. 16 BWG. wire laced between the metal 

reinforcing of the adjoining permanent panels. 3) After stress relieving, removol of temporary 

insulation, and inspection of weld seams, the twelve-inch wide panels shall be insulated in the 
manner specified for the rest of the vessel. 
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This moze of piping supplies steam, air, and hot and cool water to manufacturing units. 
Caretul layout of piping and proper spacing of lines allows for full insulation thickness at all 
points—results in neat looking and efficient job. 1) Three-inch 50-pound steam line—std. thick 
85 percent magnesia. 2) Six-inch 300-pound steam line—dbl. std. 85 percent magnesia. 3) Four- 


inch 40 
cork covering. 5) Four-inch 200 


water supply—std. thick 85 percent magnesia. 7) Four-inch 200 


water return—light-duty cork covering. 4) Four-inch 40 
water return—std. thick 85 percent magnesia. 6) Four-inch 


water supply—light-duty 


water return—std. thick 


85 percent magnesia. 8) Four-inch 200° water supply—std. thick 85 percent magnesia 


amount of heat recovered from the re 
the ratio 
of the heat exchange of vapor to reflux 


flux or cooling medium. 3) 
to the heat lost through the insulation 
at any particular point 

Heat exchange with the shell of the 
reduces the tray 


fractionating vessel 


reflux above the point of cooling by 
the amount of this heat exchange. If 
this should be appreciable, the tend 
ency would be to reduce the amount of 
reflux induced at the top of the column 
below that required for proper frac 
tionation. Where a reasonable amount 
of insulation is applied, the amount 
of such heat through the shell 
affects the reflux very little excepting 


vacuum 


loss 


equipment such as vessels 
which have a large ratio of exposed 


surface to thruput 
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Climatic conditions influence insu- 
lation requirements. Wide fluctuations 
ot atmospheric temperature, for in- 
stance. may make processing control 
difficult. In places like Abadan, for 
example, the day time temperature 
may reach 125° F., the night tempera- 
ture may fall to 50° F. In states such 
as Texas and California, sudden tem- 
perature drops due to chiling rains 
may overolad automatic control. The 
effect of such great or sudden temper- 
ature changes may be minimized by 
adequate insulation. In very cold cli- 
mates it is obvious that more insula- 
tion must be used than elsewhere, as 
in Edmonton, Canada, where the tem- 
F. for long 
With 


heavier 


perature approaches —40 


periods in the winter. such 


weather insulation must be 


and more extensive. For uniformity of 
process control each individual case 
must be analyzed to determine the 
maximum range of the controlling 
equipment and the maximum variation 
in heat due to these climatic 
changes. The greatest difficulty with 
erratic control has been experienced 
with the cooler parts of equipment 
considered unnecessary to insulate. 
The bare surface exposed to rain, 
wind, sun or sudden change in tem- 
perature produces a large variation 
in heat loss. In such cases very little 


loss 


insulation is required to provide con- 
trol. One inch of thickness in most 
cases will decrease the heat loss and 
variation approximately 90 percent. 

Insulation requirements for fire pro- 
tection of oil refinery equipment con- 
taining hot oil, gases, or equipment 
subject to a fire hazard should be 
protected by insulation. The purpose 
of this insulation is two-fold, namely: 
1) to protect the equipment from rise 
in temperature which will cause fail- 
ure due to reduced strength, and 2) 
in case of fire, to reduce the heat 
transfer into the vessel to a rate at 
which ordinary pressure relief equip- 
ment will relieve the vessel of the ex- 
cess pressure created by the addition 
of heat. 

Insulation is required for the pro- 
tection of personnel against hot sur- 
faces of equipment and piping adjacent 
to parts of the unit where the possi- 
bility of contact may result in serious 
injury to operators. Surface tempera- 
tures which cause burns vary with 
different materials. A metal tempera- 
ture of 175° F. and above will readily 
cause burns, whereas an insulated sur- 
face will prevent the same degree of 
burn at approximately 250° F., de- 
pending upon the surface and con- 
ductivity. The amount of insulation 
which should be applied on metal sur- 
faces which are above 175° F. should 
be of sufficient thickness to reduce the 
outside temperature below 250° F. 

Insulation applied to the hot side 
of a metal structure will reduce its 
temperature, thereby permitting higher 
stress in the metal and consequently 
the use of less metal. This saving is 
frequently of considerably greater 
value than the cost of insulation, which 
may often be quite thin as well as 
effective. 

An effort has been made to show 
that insulation deserves a more im- 
portant part in the economy of an in- 
dustry where the problem of heat con- 
servation is paramount. It has been 
proven that by a judicious application 
of insulation the lowering of fuel re- 
quirements have resulted. This repre- 
sents a saving which is so vital in the 
present time of accelerated price rises 


Petroleum Refiner 
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COOPER-BESSEMERS ALL THE WAY AT THE 


HUGOTON PLAINS GASOLINE PLANT 


The new natural gasoline plant of the Hugoton 
Plains Gas and Oil Company, now operating 
about a year, is powered by the Cooper- 
Bessemer units shown opposite. These consist 
of three JS-6 540 hp gas engines driving 368 KW 
A.C. generators, and a 308 hp GMX V-angle 


compressor. 


This interesting field processing plant. engi- 
neered and constructed by J. F. Pritchard & 
Company, serves 176 gas wells. operates with- 
out steam, and efficiently produces natural gas- 
oline, propane, butane and iso butane. Residue 
gas goes into Northern Natural’s system. 


The three JS gas engines operate 24 hours a 
day, furnish all electric power required to oper- 
ate the plant. Using Cooper-Bessemer’'s latest 
development in high compression operation, 
these modern engines attain 34.4% thermal effi- 


ciency. holding fuel consumption to less than 
7400 BTU/bhp/hr. 


The GMX is used as a propane refrigeration 
unit. And here. as in other processing services, 
this modern Cooper-Bessemer V-angle com- 
pressor is showing a consistent record of 
trouble-free, low-cost performance under con- 
tinuous operation. 


Whether your plans call for power generation. 
compressing, or both, check on the advantages 
you stand to gain with the latest Cooper- 
Bessemer developments. 





“The 
Cooper -Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Compressors 
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Four - Man Report On 
Destrehan Hydroformer 


The four engineers who « authored 


Destrehan Fluid Hydroformer Sched 
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Rertetti is with Pan-Am Southern in 
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J. F. Snuggs 


AIC Honor Scroll Award to 
Go to Dr. Foster Dee Snell 


[he Fourth Annual Honor 
Award of the New York chapter of the 
American Institute of Chemists will be 
presented this year to Dr. Foster Dee 

president of Foster Dee Snell, 

consulting chemists. The Honor 
Scroll, given annually for outstanding 
contributions to the profession of chem 
istry, will be presented to Dr. Snell at a 
dinner meeting in New York, May 22 


Scroll 


Read Has Been UOP 
Engineer for 14 Years 


Davis Read, author of “Production of 
High-Purity Aromatics for Chemicals” 
m page 97, has been doing chemical 
work for Universal Oil Products for 
some 14 years, and during that time he 
has done everything from research to 
economic evaluations. Currently a mem- 
ber of the commercial development de 
partment at UOP, Read graduated from 
Purdue University in 1936 with a B.S 
degree in chemical engineering. He 
landed a job with Reilly Tar and Chemi 
cal Corporation at Indianapolis where he 
worked for about a year before returning 
to the campus for more academic work 
This time he spent a year at the 
University of Michigan, working toward 
a M. S. in chemical engineering. In 
1938, Read joined UOP and has been 
ompany ever since. His work 
has been in various phases of research 
und development, including pilot-plant 
investigations. In the service department 
during 1943-45, he was engaged in the 
peration and supervision of 100-octane 
plants which were UOP’s re 
nsibility in the war program. Since 

‘ ially 


with the « 


gas ne 


Read has been espe active in 


nomic evaluations 


nerv 1 jects for 


J. W. Bertetti 


Information, formal and otherwise, about 
the men who write for PETROLEUM 
REFINER as weil as others prominent in 


the processing industry. 


Dunn, Liedholm Tell 
About Shell Process 


The report “Shell Process Permits 
Recovery of Nitration Grade Benzene 
and Toluene” on page 104, is the prod 
uct of two men long active in Shell De 
velopment Company’s engineering and 
chemistry departments, George Lied 
holm and Clarence L. Dunn. Liedholm, 
assistant head of Shell’s process engi 
neering department, graduated from 
California Institute of Technology in 
1931 in applied chemistry. After two 
years with Procter and Gamble in Long 
Seach, Calif., he joined Shell Develop 
ment Company in Martinez, and has 
been with this organization since that 
time. He has been active in process de 
sign of catalytic cracking and catalytic 
reforming plants and in synthetic liquid 
fuels projects. During World War II, 
he served as a member of the Toluene 
Technical Committee which was em 
powered with the technical guidance of 
all toluene producing facilities 

Dunn, a graduate of the University 
of Washington and California Institute 
of Technology, spent a short time with 
du Pont before joining the Emeryville 
laboratories of Shell Development. In 
1939, he was one of the inventors of the 
Shell extraction distillation process for 
recovery of aromatics. His primary in- 
terest has remained in the development 
of separation processes applied to both 
the petroleum and chemical field. He is 
currently assistant head of Shell De- 
velopment’s pl hemistry depart 
ment 
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You can’t top these Crane Small Steel Gates for 
dependable performance on high pressure, high 
temperature lines... for ease of operation .. . for 
simplified maintenance. That's because they include 
design features normally found only in larger or 
more expensive valves. E yea 
Then too, these Crane valves are available in a eee ae Wi 
choice of types to meet your particular requirements. 
For example, with union or bolted bonnets; with 
screwed, flanged, or socket-welding ends; and in 


trim materials recommended for all common fluids. Easy to Operate eee 
GET NEW DESCRIPTIVE CIRCULAR AD-1881 Easy to Service 
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| easier operating Crane Small Steel D 
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DEEP STUFFING BOX 
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| ity asbestos packing 

No. 3611XW, ¥ . \ : rings maintains tight 
Bolted Bonnet " . stem seal. 


Socket-Weld- 

ing Ends . LEAKPROOF BON- 
NET JOINT. Soft iron 
gasket in male and 
female joint cannot 
blew out. 


T-HEAD DISC-STEM 
connection provides 
flexibility for smooth 
operation; prevents 
stem distortion or 
binding of ports. 
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G. E. Liedholm C. L. Dunn E. R. Weatherly 
ee ee ees aceoe Pm Engineers Collaborate 
109. William H. Davis, James I. Har e 
per and Earl R. Weatherly, all Sun Oil On Commercial TCR 


Company men, who have been intensely 
active in the design and development of 
Sun's aromatic facilities which will util 
ial applications of 
both the Arosorb and Houdriforming 


mrst mmerc 


Davis is presently 


cesses process 
engineer in Sun's manufacturing depart 

ent in Philadelphia. After completing 
his academic work at the University of 
Michigan in 1939, he was employed by 
the Bechtol-McCone-Parsons Corpora 
tion, joining Sun in 1944. Currently he 
is engaged in the process design of Sun's 
aromatics plant 

Weatherly is a process engineer in the 
research and development department 
t Marcus Hook, Pa. where he has 
worked for five vears. He graduated 
from North Carolina State College in 
1947 after having his academic studies 


4 





nterrupted by the war, during which 
‘ serve | T the I > A Fore 4s 4 
aujor. He started at Sun in 19 and 
as been active in the development of 
the Arosorb process nee then. He has 
everal atents on file in this field 

\ Rensselaer Polytechnic Institute 

acluate ind als at Marcus Hook Har 
ert i tw vears before going 
to work | Atlantic Refining Company 
He ed Sun in 1936 and during World 
War Il © was active on the Syntheti 
S t f PIWC Technical Ad 

( mittee. He is an A. I. Ch. I 

ACS AAAS member 


Sunkel Elected by Atlantic 
\ tic Refinir 


x Company as 
t il 4. Sunkel 
is H is also been ap 
ager of crude oil 
Atla Sunkel has beet 
\ ears 





L. P. Evans 


Four men, all closely associated with 
major developments in the refining in- 
dustry during the last 20 years, col 
laborated to turn out the article “TCR 
Reaches Commercial Stage—Details on 
Thermofor Catalytic Reforming Re 
vealed” on page 117 

Although all four men are with 
Socony-Vacuum Company, Inc., perhaps 
the one most closely associated with 
CR is Eric V. Bergstrom, who for the 
past nine years has worked on the de- 
velopment and mechanical design of So- 
Vac’s Thermofor catalytic cracking, 
pyrolytic cracking, reforming and perco 
lation equipment, and with catalyst man- 
ufacturing equipment. A graduate of the 
University of Illinois, he holds many 
patents in these fields. Bergstrom is chiet 
lesign engineer for Socony’s refinery 
engineering division 


Graduate of Yale 

lohn W. Payne is technical director 
i the development division of Socony 
Vacuum’s research and development 
laboratories at Paulsboro, N. L He re- 
ceived his B. S. degree in chemical en 
neering from Yale University in 1930 
and spent one year with the Swann 
Chemical Company im research befor 
accepting his current position 

Vernon QO. Bowles is chiet process en 
gineer with Socony’s refinery engineer 
ng division at New York where he 
supervises the process design of major 
refining installations in Socony’s refin- 
eries He has been closely associated 
with the development of the Thermofor 
catalytic cracking process from its early 
Stages and more recently with the de- 
Thermofor catalytic 


velopment of the 


Vv. O. Bowles 


J. W. Payne 





W. H. Davis J. 1. Harper 


reforming process 

During his 20 years witl 
Louis P. Evans has been associated wit! 
the development of many important re 
fining processes in use by the petroleum 
industry today 

These include furfural refining, solvent 
dewaxing, coking and other thermal pro 
cesses, catalytic cracking and, more re- 
cently, catalytic reforming. He has re 
ceived numerous patents in the field of 
petroleum refining, and has also made 
extensive contributions to the technical 
literature in this field 


Gall Sleuths Unusual 
Insulation Problems 


The author of the article on page 165 
“Necessity of Thermal Insulation and 
Required Return on Investment,” proba 
bly got a lot of moral support in pur 
suing his hobbies of boxing and swim 
ming, for John T. Gall is the father of 
three boys, and also has one grandson 
In addition, he and his wife have one 
daughter. Gall’s other hobbies include 
playing the violin, and ramrodding the 
organization of The M. W. Kellogg or 
chestra to entertain at the company’s 
annual dinner 

A registered professional engineer in 
New Jersey, he received his education 
at Cooper Union, and has completed a 
refinery course conducted by Tide Water 
Oil Company, and an extension course 
in oil refinery work at Rutgers Univer 
sity During his professional career 
Gall has been connected wit! Dice 
Water Oil Company, and has been a 
member of The M. W. Kellogg Com 
pany for the past 25 years. His experi 
ence has included many phases, fron 
piping and structural design to insula 
tion specialization, and he has prepared 


insulation desigr 


Socony, 


ind material specifica 
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HIS new 28,500 B/D Fluid 
Catalytic Cracking Unit near- 


ing completion at Wilmington, 


California, is being built by Arthur 
G. McKee & Company for the 


Union Oil Company of California. 








DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio 
New York Office: 30 Rockefeller Plaza, New York 20. N.Y. @ Washington Office: 
1507 M Street, N. W. Washington, D. C. @ England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Co., Ltd. 

District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma. 
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R. M. Cziner 


f chemical and re 
n he has special 


solving unusual 


Aries, Cziner Have 
Mutual Interests 


Aries and Rudolf M 
authored “Acetylene 

Petrochemical” on page 
than an imterest in 
Both men have 
regular duties 


Dr. Robert 5S 
Cziner, who ¢ 
The Newest 
127, share more 
chemical engineering 
taken time off from their 
to delve into the business and economic 
field. Aries, in addition t 
heading the well-known, world-wide 
consulting engineering organization « 
tS. Aries & Associates, finds time for 

‘hobby” of teaching, being Adjunct 
fessor fi chemical engineering at the 
lytechnic Institute of Brooklyn where 
gets a kick” out of teaching a grad 
uate evening course in chemical engi 
mics. On the other hand 
a member 
recognized 
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end of the 
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neering econ 
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1. E. Nutter 


Nutter, Panoma Gas 
Plant “Like That” 


When I. Earl Nutter wrote “Panoma 
Gasoline Plant Favors Intermediate 
Separation Over Consecutive Topping” 
on page 146, he knew his subject in 
side and out. For the process design of 
the Panoma Corporation's plant at 
Hooker, Okla., was basically developed 
by Nutter, a 1924 graduate of Oklahoma 
\ & M. After his graduation, he spent 
some time with Phillips Petroleum Com 
pany as plant chemist at Shidler, Okla 
and later in the original organization of 
the liquidified petroleum gas and, then 
the research departments. Successive 
promotions made him chief technologist 
and assistant superintendent of the 
lexas Panhandle Division of Phillips 
natural gasoline department at Borger, 
Texas. In 1937, Nutter joined the firm of 
Hagy, Harrington & Marsh, which later 
was to become the Panoma Corporation 


He is a member of API and IPAA 


Fred Boynton Worked 
His Way To The Top 


lexas-born Fred B. Boynton, author 
Producing 90-Octane Gasoline With 
udriflow” on page 133, is a man who 
ed at the bottom and worked | 
up in the oil industry. He graduated 
the U1 rsity of Oklahoma in 
degree in mechanical 


1s 


Fred Boynton 


H. F. McConomy 


engineering and immediate 
work for lide Water Ass 
Company at its Drumrig 
ing a sa laborer, and 
up aS gauger, pumper, special projects 
engineer and member of the eng 
staff. With the completion of Tide 
Water's Houdriflow catalytic cracking 
unit in 1950, he was made operating fore 
man. Boynton married in 1932 and has 
one daughter. When he isn't spending 
his off hours doing church work, his 
time goes for his hobbies. w lworking 
and “tinkering.” He is also a member 
of the local Lions Club 


ht plant 


| start 
working his way 


neerime 


Corrosion Engineers 
Reveal Techniques 


In “What Can Be Done To Combat 
Corrosion Of Refinery Tank Roofs?” on 
page 124, H. F. McConomy and J. J 
Hur reveal some of the thinking and 
techniques that have made them valu 
able members of Atlantic Refining Com 
pany’s corrosion engineering staff. Bot! 
men have their offices in Philadelphia, 
and McConomy is currently supervisor 
of chemical engineering design in At 
lantic’s research and development sex 
tion. He has been working in the 
chemical engineering and corrosion en 
gine@ring fields since joining the com 
pany in 1943, the year he graduated 
trom Pennsylvania State College with a 
B. S. degree During World War II 
he was loaned to the U. S. government 
to apply Atlantic’s anti-corrosion tech 
niques to the “Little Big Inch” pipe |! 
In 1951 he 


was chairmar 
tional Association « t 


, 9 
neers 
J Hur is a member 
design section it 


developn 


C. B. Truitt Made Member 
Of Hiwan Petroleum Company 
C.B 


rruitt has been made a member 
f Hous 


f Hiwan Petrolet 
vi ager of 


Company 
ton as vice president and mar 
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PHYSICAL PROPERTIES OF DURONZE IV-— 
Arsenical Aluminum Bronze Tubes 


Each alloy possesses special physi- 
cal and chemical properties which 
makes it ideal for certain conditions. 
However, since circulating water is 
subject to continual changes in compo- 
sition, temperature, velocity, debris, 
sediment and biofouling, it is difficult 
to state in advance which alloy will 
give the maximum service life. Fortu- 
nately, considerable data has accumu- 
lated with time which gives us a great- 
er insight on the behavior of alloys 
and their resistance to corrosion. 


Fresh Water Conditions 

Duronze IV (95% copper, 5% alu- 
minum, and approximately 0.25% ar- 
senic) shows good to excellent resist- 
ance to a wide variety of fresh waters. 
Field tests conducted in Lake Erie 
showed corrosion rates of a very low 
order. It is not susceptible to “copper- 
ing”, a type of attack sometimes en- 
countered in high-zinc brasses where it 
is known as dezincification. In fresh 
water polluted with paper mill wastes, 
Duronze IV showed superior corrosion 
resistance over the standard copper- 
base condenser tube alloys. However, 
in the presence of debris, localized cor- 
rosion may occur. 


Brine and Sea Water 

Duronze IV shows good to excel- 
lent corrosion resistance to brines. It 
is not recommended for use in brines 
containing a high concentration of sul- 
fides but stands up well when the sul- 
fide content is low. 

Duronze IV gives good to excellent 
performance in sea water depending 
upon the nature and extent of contam- 
ination by industrial refuse and sewage. 


Effect of Arsenic 

In tests at Kure Beach, North Caro- 
lina, conducted in clean, flowing sea 
water, Duronze IV (arsenical alumi- 
num bronze) proved twice as corro- 
sion-resistant as aluminum bronze 
without arsenic. 

Extensive air-impingement corro- 
sion tests conducted in salt water con- 
taminated by sewage resulted in deep, 
rapid, localized corrosion pitting in 
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non-arsenical aluminum bronze. Local- 
ized pitting, sometimes called pin-hole 
attack, is characterized by the forma- 
tion of narrow pits which rapidly 
deepen and eventually pierce the tube 
wall. In contrast with the pits formed 
by air impingement, the inside sur- 
face of these pits is dark and discol- 
ored, even scaly. The addition of a 
small percentage of arsenic to this al- 
loy not only renders it more resistant 
to air-impingement type of corrosion 
but improves its resistance to pitting. 


Biofouling Retarded 


Due to its high corrosion resistance, 
Duronze IV is susceptible to fouling 
by marine organisms. The living or- 
ganisms may obstruct the flow and af- 
fect the heat transfer rate. They cause 
no difficulty as far as corrosion is con- 
cerned. However, dead organisms, par- 
ticularly barnacles, when allowed to 
remain attached to the surface of the 
metal, often lead to pitting. 

This is explained by the fact that 
Duronze IV has a low rate of solubility 
in sea water. It therefore does not in- 
troduce to the water film adjacent to 
its surface enough copper salts to be 
toxic to marine organisms. 

Under conditions where biofouling 
is severe such as in warm, clean sea 
water, care should be taken to keep the 
Duronze IV tubes as clean as possible. 
The water velocity should be high 
enough (continuous at 6 feet per sec- 
ond or higher) to prevent marine 
organisms from attaching themselves 
to the metal surface. Chlorination 
should be sufficient to discourage bio- 
fouling. Dead marine organisms, par- 
ticularly barnacles, should be prompt- 
ly removed by mechanical means. 

Paint sprayed on water boxes and 
tube sheets and inadvertently inside of 
condenser tubes has led to intense 
localized pitting. Therefore, paints 
should be applied cautiously in order 
to preverit trouble from this source. 

Chlorinated Sea Water 

Duronze IV is generally more resist- 
ant to chlorinated sea water than other 
copper-base alloys such as Admiralty, 
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aluminum brass and cupro nickel. 

In common with other copper-base 
alloys, Duronze IV shows excellent 
corrosion resistance to steam and 
steam condensate. However, steam 
condensate contaminated with much 
ammonia may lead to stress-corrosion 
cracking. Duronze IV is not recom- 
mended for service involving the han- 
dling of high concentrations of am- 
monia. Under such conditions Duplex 
Tubing with steel to the ammonia side 
and a copper-base alloy to the water 
or brine side is very satisfactory. 








| 
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PHYSICAL AND MECHANICAL 
PROPERTIES—ALUMINUM BRONZE 53 
ANALYSIS 


QamOEP cccccscvese 
Aluminum ... 


MECHANICAL PROPERTIES 
Tensile Strength—Soft 50,000 
Yield Strength—Scft 20,000 
Elongation % in 2” Soft 53 
Contraction in Area % Soft 70 
Rockwell Hardness—Soft F78 
Elastic Limit—Soft .. . . 10,000 
Modulus of Elasticity in Tension x 10°. .17.5 

PHYSICAL CONSTANTS 
Density @ 68° F Ibs./cu. in.... .295 
Specific Gravity . . 8.16 
Melting Pt. °F Liquidus 1945 

Solidus 1920 


THERMAL CONSTANTS 
Coefficients of Thermal Exp 
per °F from 68°F to 572°F x 10-* 
per C° from 20°C to 300°C x 10-" 
Thermal Conductivity at 
68°F BTU /sq. ft./ft./hr./°F 
Calories /em?*/cm/sec /*C 
Therma! Capacity (spec. heat) 
@ 68°F BTU/\b./°F 
@ 20°C cal./em./*C. 
ELECTRICAL CONSTANTS 
Resistivity ohms/mil foot 
@ 68°F (annealed) 60 
Conductivity % IACS 
@ 68°F (annealed) 
(annealed) megohm-cm" @ 20°C 
Resistivity, micro-ohm centimeters 
@ 20°C (annealed) e 10 
Color Pink Silver 


FABRICATION PROPERTIES 
Cold working 
Hot working 
Hot working Temp. °F 1450-1600 
Hot working Temp. °C x00-925 
Machinability rating 20 
Soft soldering .... Good 
Silver brazing . Good—special flux 
Oxyacetylene welding Good—coated rods 
Carbon are welding Good coated rods 
Resistance welding Fair 
Polishing ........ ; 
Annealing Temp. °F 


SPECIFICATIONS 


A.8S.T.M 
A.38.M_E 


Good 
Good 


Good 
1000-1200 


B-111-50 
SB-111 





(8777) 
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ammonium nitrate 
Modern chemical and processing plants all over the 
world depend on Wilfley “AF’’ Acid Pumps for efficient, 
economical performance in handling corrosives, acids, 
3 i hot liquids, mild abrasives and other solutions. 10- to 
sulphuric acid 2,000-G.P.M. capacities; 15- to 150-ft. heads and higher 
Wetted parts of practically all machinable alloys. Plastic 
lined medels available. Every application individually 


engineered. Write or wire for details 


. e. Buy WILFLEY for cost saving performance 








Patented 


* Companion to 
the famous 
WILFLEY Sand Pump 


A. R. WILFLEY & SONS. inc., Denver, Colorado, U.S.A. 


New York office: 1775 Broadway, New York City 
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The MONTH... 
in the INDUSTRY 


$3.5 Billion Materials Aid, 
188 Refinery Tax Grants OK'd 


Up to March 28, the Petroleum Ad 
ministration for Defense had approved 
applications for priorities assistance on 
materials for construction of 3,573 oil 
and gas projects having a total value of 
more than $3.5 billion of which $1, 
124,677,502 went for refining projects 
and $265,095,204 for natural gasoline 
Through February 25, the Defense Pro 
duction Administration had approved 
for rapid tax amortization a total of 188 
petroleum refining applications involv 
ing a proposed investment of more than 
$1 billion, with 116 other projects pend- 
ing at an estimated cost of almost $307 
million 

These statistics were revealed in a 
compilation for all industries released 
recently by DPA. Of the total oil re 
fining investment, tax write-off was al- 
lowed for $618 million, or at a rate of 
61.7 percent. In addition to refining 
projects, a separate classification of 
natural gasoline facilities expansion 
listed 39 projects approved calling for 
an investment of almost $83 million, 
§ which an average of 57.5 per¢ent 
was certified for tax amortization. Fifty 
seven additional projects, calling for an 
investment of more than $119 million are 
pending 

In addition to the $3.5 billion materials 
aid, applications for another 289 projects 
valued at more than $124 million were 
either withdrawn by operators or denied 
by PAD. An additional 282 applications 
for approval of projects valued at more 
than $1.1 billion had not been processed 
March 28. PAD’s project con 
figures do not include allot 
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For Liquids, Gases Ready 


Edition of The API-ASMI 
Design. Construction, In 
of Unfired Pressure 
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Legatski Wins Hanlon Award 
At 31st Annual NGAA Meeting 


the first time 


( on- 


Meeting in Houston for 
in its 3l-year history, the Annual 
vention of the Natural Gasoline Associa 
tion of America attended by over 
1500 delegates, April 30-May 2. The 
meeting featured nine technical forums 
and the presentation of the Hanlon 
Award 

The forums at which technical papers 


was 


were pre sented included sessions on cor 
rosion, extraction and separation calcula 
tions, gathering systems, traffic, safety 
and personnel, fractional analysis, opera- 
tions and liquefied petroleum gas. The 
final session was devoted to a “Quiz on 
Operations” in which executives and 
operating men put their questions to a 
panel of experts on processing, produc 
tion, and operating trends 

Addressing the general session of the 
association, Hines H. Baker, president, 
Humble Oil & Refining Company, spoke 
on “Our Greatest Asset.” Also on the 
program were Guy ( Kiddoo, vice 
president, First National Bank of Chi 
cago, who spoke on “Natural Gasoline 
Money, Credit and Profits,” and the 
Honorable Sumner Pike, member of the 
Atomic Energy Commission, on “Atomic 
Energy.” 

At the business session, John F. Lynch 
of Corpus Christi, Texas, president of 
the La Gloria Corporation, was reelected 
president of the association. All other 
officers also were reelected. They are 

( Ambrose of the Southwest Gas 
Producing Company, Monroe, La., 

W. Heath of the Signal Oil & Gas Com 
pany, Long Beach, Calif. F. M. Perry 
of the Cities Service Oil Company, Bart- 
lesville, Okla... and Albert H. Weil of 
the United Pipe Line Company, 
Shreveport, La., vice president, and Wil 
liam F. Lowe of Tulsa, secretary-treasurer 
The Hanlon award, highest honor in 
natural gasoline 

industry 
the ranking 
f the entire 
leum field, was cor 
ferred on Theodore 
William Legatski, 
assistant director t 
research, Phillips Pe 
troleum Company, 
Bartlesville, Okla 
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Davidson Miller Petersen 


California Standard Wins 
Accident Prevention Awards 


The American Petroleum Institute has 
presented 11 Accident Prevention Cer 
tificate Awards to Standard Oil Com 
pany of California in recognition of 10,- 
500,000 man-hours worked by employees 
without a disabling injury. (See photo 
above.) 

Acting on behalf of the API, T. S 
Petersen, president of the company, re 
cently presented the certificates to G. A 
Davidson and Gage Lund, vice presi 
dents under whose jurisdiction the safety 
records were achieved. Left to right in 
the photo above are W. W. Davidson 
and G. A. Davidson, vice presidents; O 
N. Miller, manufacturing department 
manager; and Petersen 

Nine million-hour certificates were 
awarded to units of the company’s Rich 
mond refinery, one million-hour certifi 
cate to the El Segundo refinery and one 
500,000-hour certificate to the East Coal 
inga production division of the Produc 
ing department 


cited Legatski “For his over 25 years of 
productive research effort and guidance 
in the field of the light hydrocarbons, 
the results of which have served to 
strengthen and extend the outlets for the 
products of the natural gasoline indus 
try; for his many contributions to the 
better understanding of the relationships 
existing between fuel composition and 
engine behavior; for his contributions in 
the field of aviation gasoline manufac 
ture which so greatly increased our pro- 
ductivity in wartime; for his valuable 
services as a technical liaison between 
the petroleum industry as a whole and 
the automotive industry; and for his 
abiding faith in the future of the natural 


gasoline industry.” 


DPA Expansion Goal Set for 
Ethylene Glycol Production 


The Defense Production Administra 
tion has announced expansion goals for 
production of ethylene glycol, ethylene 
oxide and carbon black. Expansion goal 
for ethylene glycol, which is used ir 
producing “permanent” type antifreeze, 
is 850 million pounds production ca 
January 1, 1955. This would 
increase of 327 million pounds 
ver January 1, 1951 capacity. Expansion 

ethylene oxide is a 
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same 
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T h e Ne re) n t h g Co area. -_ ae —— Leach Named President of 
“ee ot ms reaction, Is addec directly 0 . ° 
he nitrogen produced by th ‘od. Texaco Succeeding Klein 
million pounds. DPA said it has sut wall * — tg —— The Texas C cin board of direc 
cient applications for rapid tax amorti tors has elected Colonel Harry T. Klein 


zation on hand now to ect expansio . 
ation n an wit ™m xpansion Oil Industry Wages, Hours 


requirements for ethylene glycol and 
ethylene oxide, but that applications Covered In BLS Statistics 
m carbon black expansion are still about 


50 million pounds short of the goa Straight-time earnings in October-No 


vember 1951 averaged more than two 
. dollars an hour for workers in 60 per- 
Reconstituted AP/ LP-Gas souk at een eateate encuniilans 
Group Headed by G. R. Benz studied by the U. S. Labor Department's 
The American Petroleum Institute's Bureau of Labor Statistics, a recent re 
Committee on Lieuched Petroleum Gas port of the Bureau shows. The report 
has been reconstituted with George R pointed out that stillmen had the highest 
Benz, Bo ne Petroleum Company, ap yn earnings combination units, 
pointed chairman, and E. O. Mattocks of $2.39; cracking (catalytic), $2.43; crack 
API New York, as secretary. The new ing (other than catalytic), $2.32 and 
committee will ndertake levelopment straight-run, $2.33. Earnings of assistant 
' stillmen on various types of units aver 
ed from 16 to 24 cents below averages 


i rT : as chairman of the executive commit 
tor corresponding types of stillmen, the tee, a newly-created position. Executive 
BLS said. Among the 14 jobs for which 


a vice president J. Sayles Leach was 
average earnings could be presented in elected president of the company to 

Pritchard Made Chairman all seven major economic regions, dil- succeed Colonel Klein. Klein entered the 
erences between highest and lowest  cervice of The Texas Company in 1921 

Of McColl-Frontenac Board regional averages varied from 15 cents 45 assistant general counsel and in 1944 
J. M. Pritchard rmer president ot for laborers to 32 cents for stillmen was elected president of the company 
Met 1-Fr ! 1 Company, Ltd cracking (other than catalytic) he J. Sayles Leach joined the Texas Com- 
Bureau said the refining study excluded pany in 1916 as a bookkeeper in the 
assumes premium pay for overtime or night work Dallas sales office. By 1925, he had ad 
new position of chairman of the It estimated that the study covered vanced to the post of superintendent of 
ve committee. T. C. Twyman has about 147 000 employes in refineries em sales of the Dallas district. In 1949 he 
named president and executive ploying 51 or more workers was elected a director of the company 
with G. R. Taylor succeeding and in 1950, was named executive vice 
executive vice president. A. G April Du Pont Survey Shows president. Both Klein and Leach will 


e president continue to serve on as directors of the 


V Ander. Slight Decrease in Octanes comente 


? 1 Leach Klein 
f standards for LP-Gas imstallations a 


1p ine terminals, natural 


marine and } 
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gasoline plants, refineries and tank 


has been ct 1 chairman of the board 


succees Magee w 
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mpt r Premium gasoline octanes averaging 


vice president and treasurer 00 Research or more were reported for Frqme Leaves PAD After 18 


> 


27 out of 49 cities in the United States 
Chemical Industry Finds and Canada in an April 1952 survey Months, Named To CS Post 


nducted by the Du Pont Company A. P. Frame, who has just returned to 
New Use for Natural Gas This compared with 28 out of 49 tn an Cities Service after 18 months on loan 
For the first time in industry, the April 1951 survey. Regular gasoline o« to PAD, has been elected first vice presi 
irtial xidatior f natural gas with tanes averaged 8&5 Research in 13 out dent of Cities Service Petroleum, Inc 
| used as the basic of 49 cities in April compared with 12 co-ordinating company for petroleum 
n of anhydrous out of 49 in January, and 16 out of 48 operations of the CS organization. He 
‘ cess will be em in the April 1951 survey is also president of Cities Service Re 
$15-million plant o search & Development Company and 
al Company, now u ° vice president of (¢ ities Service Refining 
Vichuhane’ Macs rhe Delivers Commencement Talk Fooiadion sot Catan On Cammaee 
luce 200 tons of gaseou David W. Harris, president and di tion. Frame drew praise from Secretary 
use as fertilizer tor of Universal Oil Products Com of the Interior Chapman upon his de 
awarded to Ajr pany will deliver the address at the parture. He joined PAD in 1950 to di 
manutacture Sixtv-Ninth Commencement exercises of rect organization of the agency's first 
a Georgia Institute of Technology in June, emergency activities, aviation fuels, and 
which school officials have announced. Harris served as assistant deputy in charge of 
and . is the son ot a tormer governor of domestic industry operations from Feb 
the air the State of Georgia and founder of ruary 1952 until assuming an associate 

natura Georgia Tech deputy post in March 
Stepping into Frame’s vacated post is 
associate deputy PAD’s J. Ed Warren 
_ Tends of Operations and Changes in Stocks who is slated to replace Bruce K. Brown 


as deputy administrator on June 1 





Bure nu of a nes weekly reports; all others from American 
rts estimates on Bureau of Mines basis. 


" we pl in thousands of barrels—add 000) Chapman Calls For Commercial 
Seren Fuels Production 


Secretary of the Interior Chapman ha 


Trends in Production Runs te Stocks | Production Stocks | Production Stocks | Production Stocks dine lared that “the time is now at hand 
Week Ended Daily Stills Daily Week End Weekly Week End| Weekly |WeekEnd| Weekly Week End 


Crade Oi Gasohne Gases and Distillate Residual Fuel 


when we must begin to move into com 





mercial production of synthetic fuels.’ 
21,106 134,628 9 63.324 $1,327 In the 1951 annual report released re 


0.00 e368 | saes2 > | eee cently, Chapman also said 
145 5 47,852 747 x ‘known areas of Wyoming may boost 
8 5 Sean : . the estimate of shale oil reserves to one 
ai Ah? a58 5 &87 trillion barrels After recounting § the 
91.692 763 ; need for conservation of petr 
eo yt m4 ; serves in view of tl 
105.893 9.308 mand, Chapman said that ) 
9,371 751 nection, the development of syntheti 
liquid fuels offers a great opportunity 
9.024 “It is now possible to increase « 
4,846 565 fining capacity over night, and 
oane on same token it takes time to buil 


thetic liquid fuel plants,” he adde« 


that tests of 
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IT’S YOUR INDUSTRY—IT’S YOUR STORY— 
IT’S THE BOOK FOR YOU— 


IV’? Zo 


Gilient 


by Thomas Hollyman 
—published by Rinehart & Company, Inc. 


dy 


ACTUAL SIZE 
104" x 1014" 


It’s a book you'll use hundreds of times $150 
...the picture story that captures the 


personality of an industry 
at all leading book stores—or send coupon 


@ Consulting photographic editor of Holiday, and a Shell Oil Company and its employees co-operated with 
Mr. Hollyman to make this picture story possible—and 
offer this announcement as a service to the men and 
women who have made oil the nation’s No. 1 source 
terms of the industry’s men and women. of energy. 


contributor to other leading magazines, Tom Hollyman 
now turns his lens on oi/—to tell its exciting story in 


Dramatically photographed, concisely written, cloth- 

o ss = a ’ a , tenes 
bound and oversize, “The Oilmen” tells petroleum’s a a 
full story from search to discovery . . . through produc- 232 Madison Avenue, New York 16, New York 
tion, refining, transportation, marketing . . . to the ulti- Please send me-——-copies of THE OMEN @ $1.50 
I enclose check or money order in the amount of $ 


. . Name — 
for years, a book that every man and woman associated atiag 

. Address 
with petroleum must see, read, own. 


| 
| 
| 
| 
mate user’s door. It’s a book the industry has needed 
| 
| 
| 
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The Oilmen,” published by Rinehart & Company, Inc. 
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The Month 


highly desirable that commercial 
fuels plants be started t 
gap between industry and the 
demonstration plant work 
Bureau of Mines.” 


is now 
synthetic 

bridge the 
research and 
already done by the 


Ebasco, BM Synthetic Fuels 
Statistics Differ With NPC 


The Bureau of Mines 
1 report from Ebas« 


released today 
Services, Inc., 
supports the bureau's 
involved in con 
of making syn 
ugh a coal hy 
Ebasco and 


which generally 
wn heures on costs 
struction and operation 
thetic liquid fuels thre 
lrogenation process. Both 
the Bureau differ sharply on most 
points from the National Petroleum 
Council synthetics study group. Al 
though supporting most of the Bureau's 
lata, to the conclusion that 
it would not be feasible to finance 
thetic plant “with private capital under 
the conditions prevailing January 1, 1951.” 

Production costs of total syntheti 
fuels and chemicals at a hypothetical 
30,000 barrel-per-day plant at Rock 
Springs, Wyo., was found by Ebasco 
to be 11.4 cents a gallon, compared 
with the Bureau's finding of 10.2 cents 
und the NPA determination of 18.4 cents 
Ebasco estimated the project would in 
volve a capital investment of $403,827,000, 
the Bureau of Mines said $414,440,000, and 
the NPC figured $532,900,000 

Interior Secretary Chapman said he 
was “highly pleased” with the audit 
made by Ebasco on the Bureau of Mines 
data, adding the Ebasco report “gives 
us good guidance and help” in continu- 
ing government development of a syn 
thetic fuels process. He indicated that 
the bureau does not interpret the report 
as a go-ahead in support of any partic- 
ular coal hydrogenation project, although 
still is reviewing “informal” 
applications of E. Eberstadt and Com 
pany. Chapman stressed the point that, 
although the Defense Production Au 
thority has been asked to set aside $100 
million for possible underwriting of a 
private, commercial-sized synthetics 
lant, such funds would not be 


Ebasco came 
a syn 


the agency 


{ reserved 


rf any particular project nor tor any 
special process 

\ bureau 
Eberstadt proposal is 


but that tl compan 
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synthetics expert has said 


that the tentative 
sumably” is 
working uy nore rm al’ 
submission. The plat ul involve a 
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plant (probably ir Hit be bul 
$400 millior 


ogenation 
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wit! . rnment wt ure 


Kemp Sees Chance for Shale 
Oil, Not Hydrogenation 





he thought its potentialities should be 
subject to a continued study. Com 
mercial retorting of shale for the re- 
covery of oi} in a number of foreign 
countries has not been self sustaining, 
Kemp said, and many such projects 
have been abandoned. However, gaso- 
line costs indicated in the National Pe- 
troleum Council report of 16.2 and 14.7 
cents respectively for single and multi- 
plant operations indicates that further 
consideration must be given to the 
desirability of establishing commercial 
operations for the production of shale 
ol. Had the shale deposits occurred 
nearer major consuming areas or if 
quality of crude shale oil were better 
it is hkely there would already be con 
siderable activity in commercial exploi 
tation of the material, he added 


IPAA Sees Demand for All 
Oils 4.4 Percent Higher 


Che Independent Petroleum Associa- 
tion of America has estimated that the 
total demand on the United States for 
all oils will average 7,797,000 barrels 
daily this year, 44 percent greater than 
in 1951. IPAA's Supply and Demand 
Committee calculated domestic demand 
would increase 5.9 percent to 7,460,000 
barrels per day while exports would de 
cline to 337,000 barrels daily or 20.5 per 
cent. It placed total required supply to 
meet demand and inventory changes at 
7,884,000 barrels per day in the first 
quarter, 7,791,000 during the current 
quarter, 7,765,000 barrels daily in the 
third quarter, and 7,942,000 in the last 
quarter 


THE OIL MAN'S CALENDAR 


MAY 
11-14 


12-15 
12-14 
20-28 
27-29 


AIChE, Regional, French Lick, Ind., 
French Lick Springs — 

API, Div. of Ref. Midyear, § 
Francisco, St. Francis Hotel. 
LPGA, Aameat, Chicago, Palmer 
House. 


AGA, Production and Chemical Conf., 
New York, Hotel New Yorker. 
Southwestern Gas Measurement 
Short Course, U. of Okla., 
Norman. 
JUNE 
2- 4 Instrumentation for the Process 
Industries Sym jum, Engineer - 
ing, Chemical En ineering de- 
partments, A & M College, 
College Station, Texas. 
ASTM Annual, Exhibit of Testing 
paratus and Laboratory Sup- 
lies. New York, Hotels Statler; 
ew Yorker 


ISA Conference and Exhibit, Cleveland, 
Cleveland Auditorium. 

National Petroleum Assn., Annual, 
Atlantic City, The Traymore. 

ACS, National (Petroleum Division). 
Atlantic City, The Traymore 
Hotel 


South Central Region, National 
Asan. Corrosion Engineers, 
New Orleans, La., Jung Hotel 

California Natural Gasoline Assn., 
Annual, Los Angeles, The 
Ambassador. 

National Safety Council, National 
Safety Congress and Exposition, 
Chicago, Conrad Hilton Hotel. 


AGA Annual, Atlantic City, 
Auditorium 


API Annual, Chicago, Conrad Hilton 
Hotel and Palmer House. 


AIChE, Annual, Cleveland, Hotels 
Cleveland and Carter. 


Dr. Eugene Schoch Elected 
To AIChE Life Membership 


contri 
educa 


As a tribute to his numerous 
butions to chemical engineering 
tion, research and 
the AIChE, Dr. Eu- 
gene Paul Schoch, 
professor of chemical 
engineering and Di- 
rector of the Bureau 
of Industrial Chem- 
istry at the Univer- 
sity of Texas, has 
been elected to life 
membership in the 
South Texas Section, 
American Institute 
of Chemical Engi- 
neers. A member of 
the Institute since 
1925, Dr. Schoch has 
long been known as the “Daddy of 
Chemical Engineering in the South- 
west.” He is the first member of the 
South Texas section to receive the life 
time membership award. One of his 
first contributions to the profession was 
the initiation of a course in chemical 
engineering at the University of Texas 
in 1916. Schoch’s major efforts in the 
past two decades have been devoted to 
the conversion of natural gas to a chem- 
ically more usable form of hydrocarbon 
His work has culminated in a commer 
cially feasible method of producing 
acetylene from natural gas. the Schoch 
Acetylene process 


NPC Hears of European Oil 
Expansion, Fuel Problems 


The current estimate for European 
rehning capacity when the expansion 
program is complete, in 1954 or there 
abouts, is about 1.7 million barrels per 
day, an increase of nearly six times 
1947 capacity, Cornelius J. Dwyer, chief 

f Petroleum and Petroleum Equipment 
Branch of the Mutual Security Agency 
told a National Petroleum Council group 
recently. Dwyer said the Mutual Se 
curity Agency considers one of its most 
important current responsibilities to as 
sist in channeling increased European 
output into those areas where it is most 
needed. He added that E urope’s chronic 
coal which has necessitated 
shipment of U. S. coal to Europe, raises 
4 question as to whether more emphasis 
shed not be placed on increased use 

f fuel oil to replace coal use 


Schoch 


shortage, 


Standard Oil of New Jersey 
Sells Attapulgus Interests 


Standard Oil Company (New Jersey) 
id its half interest in the Attapul 
gus Clay Company for an undisclosed 
apulgus produces Fuller's 
earth prod I adt & Com 
pany, Ine Freres & Com 
pany I percet terest 
is owned by ! Atlantic ning Con 

pany 
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The better the valve, 
the less it will 


require maintenance 
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licensed commercial units and the con 


> tinuous plant surveys of the Houdry or 
GUARD AGAINST a | ganization. Ardern joined Houdry in 
y | 1942 and has been primarily engaged in 


process design, concentrating on the 


4 " 
with relics park | commercial design of moving bed cata 
| lytic cracking units and more recent 


units for catalytic reforming of petre 
ae INERT GAS GENERATORS | leum naphthas to aromatics and higl 

octane gasolines 

Veenstra Appointed Asiatic 

Petroleum Vice President 


Sybrand J. Veenstra has been at 
pointed a vice president of Asiatic Pe 
troleum Corporation 
by the board of di 
rectors. Veenstra 
entered the employ 
of Bataafsche Pe- 
troleum Maatschap 
pij at The Hague in 
TOR. having gradu 
ated as a mechanical 
engineer at the 
versity of Delft, 
land. From 1930 to 
1939, he was assign 
ed to a variety of 
technical jobs in The 

If your operations involve materials or processes which might Hague and at Veenstra 

cause an explosion-produced fire, you can reduce the risk with Telia ia Inne nll Venesucia ond 

R-C Inert Gas Generators. In many instances, the relatively small Curacao. In September of 1939 he joined 

the Asiatic staff and prior to his ap 
rT : . nant 2 pointment as vice president, was man 
These mobile or stationary units instantly produce a continu- ager of the materials department 

ing flow of inert gas, for use in purging gas or liquid lines, 

blanketing dangerous areas and for many other industrial uses Availability of Refining 

involving the handling or storage of explosive materials. Equipment Looks Brighter 


R-C Inert Gas Generators are compact, simple and inexpensive Supplies of “B” products should be 
: , . on , : » the ‘ nt to » ; 

to operate, with either oil or gas as fuel. They are available in a 1 po ee a Ly be A. 
a . - d - ie oO ne s s ont e aN S10 
capacities from 1,000 cfh to 50,000 cfh, with characteristics to program with some definite easing al 
ready being felt, according to govern 
Where zs Jetively low losi } 1 ‘ i ment materials experts. They empha 

re re even a re ative y tow exp osion hazard exists, one inci- sized, however, that most “B” items are 
dent might produce a disastrous fire. Ask for details on how such | still tight, particularly such things as 
dangers may be averted with R-C Inert Gas Generators. large motors, boilers and switch gears 
. The officials also poimted out that the 
refining industry seems to have passed 


ROOTS-CONNERSVILLE BLOWER CORPORATION ns Saeeeiey, sae te Dave none 


cone . : 
526 Central Avenue, Connersville, Indiana products suddenly swelled as basic con 
struction on many projects was com 


pleted about the same time and equip- 
ment was needed for installation 


Abadan Shutdown Leaves 
Some 2000 Employees Jobless 


Some 2000 employees of Anglo-Ira 
nian have lost their jobs as a result of the 
enforced shutdown of the oil company's 
Abadan refinery with the balance of the 
personnel from Iran, approximately 600 
either joining the company’s United 
Kingdom st aff wt placed in a reserve for 
various other planned projects of the 
company. More than 1000 of those re 
ead by the company have applied for 

» from a special re-settlement panel 


cost is absorbed by savings in insurance costs. 


match specific requirements. 








npany 
were released 


Iranian Inf 


— Reg. U. S. Pat. Off. pre ad : — 
‘ Petroleum Industry's Injury 
Frequency Rate Up in 1951 
TI l + 
1 O1 ndustry | an imjury fre 
quency rate (nun "ay f disabling in 
ONE OF THE DRESSER INDUSTRIAES t 1050 is ne million hours worked) 
of 10.50 in 1951, compared with 10.08 iz 


184 Petroleum Refiner 





PEERLESS TYPE PR 


A 


CENTER-LINE-MOUNT PUMP FOR 


HEAVY DUTY PROCESS SERVICE IN 
REFINERIES AND CHEMICAL PLANTS 


Especially designed for 
pumping HYDROCARBONS 
AND CHEMICAL SOLUTIONS 
AT ELEVATED TEMPERATURES 
AND PRESSURES... 


CHARACTERISTICS AT A GLANCE 





CAPACITIES 


OPERATING 
HEADS 


TEMPERATURES 


CASE 
PRESSURES 


Drives 


MATERIALS OF 
CONSTRUCTION 


Liquios 
HANDLED 


NPSH 
CHARACTERISTICS 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Address inquiries to Factories of 


poli 8, Indi 





Up to 1000 gpm 


Up to 625 feet 


Up to 850° F 


Up to 600 psi 


Horizontal electric motor 
is standard; others as 
required, such os steam 
turbine drive or stationary 
engine drive. 


Liquid end can be 
furnished in cast iron, 
bronze, carbon steel, 
stainless steel or other 
materials as required for 
the intended service. 


Hot oil, propane, butane 
and all petroleum hydro- 
carbons, process liquids. 


Designed to operate with 
minimum avoilable NPSH. 





FOR THOSE TOUGH HIGH-TEMPERATURE 
AND HIGH-PRESSURE APPLICATIONS IN 
REFINERY AND PROCESS WORK... 


Maximum interchangeability, extra-heavy wall 
thicknesses, extra-low NPSH requirements and 
extra-rigid case-frame construction make the Peer- 
less Type PR pump ideal for those rugged duty 
refinery pump jobs. 

Furnished in a complete range of sizes, a Peerless 
Type PR will cover nearly all your pump needs. 
Available in various alloy materials. Adequate 
water-cooling jackets and water-cooled stuffing 
box, with mechanical seal optional, and heavy duty 
shaft with carefully balanced bearing design are 
features of the Peerless Type PR construction. 
Many sizes are available from stock in standard 
materials. 


PEERLESS PUMP DIVISION 


BUILDS 


DEPENDABLE 
PUMPS 


New Bulletin 

just off the press 
Use coupon for Bulletin 
No. B-1605 which de- 
scribes the exacting 
design and construction 
features of Peerless 
Type PR pumps. 


Food Machinery and Chemica! Corporation 


301 West Avenve 26 


los Angeles 31, Colifornia 


Please send wus copy of Peerless Type PR Pump Bulletia 
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SRG ccna 
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Parsons Company Announces 
Appointment of Broom as V 
The Ralph M. Parsons Company 


Cropper Receives Promotion 
At Standard Laboratories 


( W. ¢ us bee t 


‘ ‘ 
946 


Blaw-Knox Licensed to Use 
Sovac Catalytic Processes 


hemical Plants divis 


pany as beer 


C. Laurence Warwick, ASTM 
Executive Secretary, Dies 


( Laurence f k, exe 


etary 
Mate 


Nationwide Bargaining 
Continues as Strike Issue 


s tages, scattered agreements 
timism and new examples 
neptitude offered dis 

at mid-month to the 

ts striking workers 


ssuc sthonwide 


nswet 
lependent 


ted OWT 


pleas 


Estimated Days’ Supply of U. S$. Refined 
Products on Hand 
| | 


Mar 29, | April 28 
195! 


April 26 
1952 


4 
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Miller Named to High RFC 
Synthetic Rubber Position 
ubher plant t ‘ort Nect 


ap] 
} 


Phillips Announces Several 
Recent Personnel Changes 


Phillips mpany has an 
nounced several recent personel changes 
of the expediting 
the company’s numerous applications be- 

re the Petroleum Administration for 
Defense, National Production Authority 
and other governmental agencies, R. ( 
Jopling, vice president, will represent 
Phillips in Washington, D. C., relin 
quishing his post as advertising head t« 
F. L. Rice. O. E. Bettis 


as advertising 


Petroleum C« 


Because necessity tor 


will continus 
manager. Myron O. John 
named manager ot the 
n and supply department 
Kyser as 
yon is the 
with John Getgood, for 
t divist 

replacing | 


son has been 
wordimati 
assistant man 
new assistant 


nm manager im the 


W. E. Green, Oil Journalist, 
Dies At West Coast Home 


72, for many 
petroleum 
1 Calittorma, died of a 
2 at Baldwin Park, Calif 
t his death, he 
ad to recove 
suffered 


(sree! years active 


urnalist ! 


apparently 
ry from a 
several weeks 


Mississippi, 
eekly newspaper in 1904 in 
Texas Later this 


subsequently worked on news 


Green first started 
selling 


lexas cities, among 
Fl Paso, Fort Wort! 
He later jomed the 
eekly (now Wortp 

in 1923 moved to Cali 

Coast advertising and 
epresentative of the 
1948, he started his 


he (sreen Sheet, a 


several 


UIL) 


magazine 
own pub 
bi y eekly 
of drilling 
Deatl 
is] iblishine The 


ted to the activity 


California came 


(sreer 


So-Vac Licenses German 
Bead Catalyst Program 


\ bead catalyst plant similar to So 
1 mum's plant at Paulsboro, N.J., 
talled by Kali-Chemie Com- 
Nienberg, Germany, re- 
catalyst plant has beet 
cony-Vacuum 


Menzies Heading PAD Unit 
hn W. Menzies of the Fluor Cor 
' Rolland P. Wood 
as chief of PAD’s 
Materials 


is replaced 
‘ mpany 


vuipment Brar 


Demands for Jet Fuels Can 

Be Met, T. L. Apjohn Says 
Che development of reciprocating air- 
and higl number 
ically at an end, but there 
m for advancement im 
1 rocket-powered air 
I Apjohn of So- 

Company l 


Said 
pared for tl 
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Tr iy blue prints come true \, 
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"2" Thermometers 


in all forms —ranges—stem lengths — connections 


Whether your requirement calls for certified laboratory thermometers . . . 
or rugged all-metal! industrial types . . . or thermometers for remote reading 

you'll find exactly what you require in the Weston-TAG line — the most 
comprehensive line of quality thermometers ever offered by ONE manu- 
facturer. Literature on request. WESTON Electrical Instrument Corpo- 
ration, 617 Frelinghuysen Avenue, Newark 5, New Jersey. 





Laboratory 
és Qy 


ALL-METAL g GLASS 


—have readable, dial-type scales —certified sets of ASTM Testing 
and corrosion-resisting stainless thermometers with overlapping 
steel stems—stem lengths from 2” ranges in protective case. Ranges 
to 24”—ranges from low as —100°F. from —36°F. to high as 760°F. Also 
to high as 1000°F.—accuracy 42 of precision and standard etched stem 
1% of thermometer range. thermometers for general testing. 

















mo 
é 


E 


ALL-METAL GLASS (Metal Case) 


—provide unmatched readability —available in all forms, all ranges, 
and durability—accuracy within 1% stem lengths and connections. Accu- 
of thermometer range. Available in racy within one scale division. Also 
all types, ranges and stem lengths submarine types, metal and cupcase 
(2%4" to 72”) for all requirements. thermometers. 


Remote Reading QO 


ELECTRICAL PRESSURE ACTUATED 


—resistor bulb sensing element per- —for remote reading, in 5, 6 and 8” 
mits mounting indicator any dis- dial sizes. Ranges from low as 
tance away from point of measure- ~—325°F. to high as 1000°F. Accu- 
ment. Multiple remote readingsalso racy one scale division unaffected 
possible by use of selector switch by vibration or severe shock. Cases 
and several bulbs. of iron, brass, or plastic. 


ESTON “Pempovdiire Srsdeimenis 


— TO INDICATE — RECORD — CONTROL 








The Month 


known demands by the fourth quarter 
of 1952 to relieve the “touch and go” 
situation prevailing since September, 
1950 

He said military requirements for jet 
fuels under mobilizstion conditions can 
be met without disruption of normal 
civilian demands, while all-out war needs 
can be filled by acceptable civilian ra 
tioning 


Stanvac Elevates J. M. Graham 
To Chief Process Engineer 


John M. Graham has been appointed 
chief process engineer in Standard 
Vacuum Oil Com- 
pany’s Refining Co- 
ordination depart- 
ment. Graham re- 
signed his position as 
assistant supervising 
engineer in the 
Standard Oil Devel- 
opment Company's 
Esso Engineering de- 
partment to accept 
the Stanvac appoint 
ment. He is a grad 
uate of Massachu 
setts Institute of 
lrechnology and was Graham 
employed by Calco 
Chemical Company prior to joining 
Standard Oil Development Company 


Congressional Money Group 
Lauds Oil Industry's Work 


Senator O'Mahoney, chairman of the 
Senate Armed Services Appropriation 
Sub-Committee, has appeared before the 
National Petroleum Council and pub- 
licly commended the oil industry for the 
prominent part it is planning in the de 
fense effort and for splendid cooperation 
given the government im seeing that de 
fense dollars are being spent judiciously 

The NPC committee on synthetic liq- 
uid fuels costs said its final report 
would be ready for presentation at the 
next NPC meeting 


1951 Net Earnings Up For 
20 Major Oil Companies 


Combined 1951 net earnings after 
taxes of 20 major oil companies were 
20.5 percent higher than 1950 net earn- 
ings of the same companies. Among in- 
dividual companies, Continental was the 
only one to report a decline, amounting 
to 20.6 percent. Increases ranged from 
less than one percent for Cities Service 
to more than 62 percent for Union Oil 
of California 


Rabling Elected Director 
On Standard-Vacuum Board 


Harold Rabling has been elected t 
the board of directors of Standard 
Vacuum Oil Company. He has been 
chairman and managing director of a 
subsidiary, Vacuum Oil Company, Pty., 
Ltd., at Melbourne, Australia, since 1945 


Iran Signs Oil Agreement 
With Three Norse Nations 


The Iranian Oil Sale Commission has 
announced agreements have been signed 
by Iran for the sale of 2,500,000 metric 
tons of crude oil to Denmark, Norway 


Petroleum Refiner—V ol. 31, No. 5 





mtd 


ELIMINATE PITTING 
AND CORROSION... 


It’s no secret that one of the biggest headaches 
of corrosion control in cooling water systems is 
the continuance of pitting and tuberculation. 
Many conventional water treatment methods 
attempt to overcome this problem by the use of 
excess treatment concentrations. However, 
this has been found to be expensive and not 


altogether successful. 


But here’s welcome news: Betz Laboratories, 
after long and careful research, has developed 
the Dianodic Method which positively assures 
freedom from scale, protection against corro- 
sion and elimination of pitting and tuberculation! 


Basically, the Dianodic Method consists of 
employing a combination of two anodic 
inhibitors in such a way as to produce results 
superior to any present water treatment. This 
advanced technique effectively eliminates pit- 
ting and tuberculation, and at the same time 
provides increased protection against gen- 
eral corrosion. 


Results are outstanding! 


A plant emploving 
poly phosphate treatment encountered severe 
corrosion, tuberculation and plugging of heat 
exchangers with corrosion products. Tubercles 
from '% to 3 inches in length were found 
throughout the entire system. Often it was 
necessary to drill some of the heat exchangers 
at 30 day intervals to remove accumulated 
corrosion products. Then the Betz Dianodic 


CONSULTANTS © 
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Method was used. It was necessary to set up a 
cleaning program after the application of the 
Dianodic Method to remove the sloughed off 
corrosion products that accumulated. After 
three months operation, this cleaning program 
was discontinued. No new pitting or tuberculation 
has occurred! Heat exchangers are now in- 
spected and cleaned only at the normal annual 
turn around. 

This is just one example of how Betz Specialized 
Water Conditioning Service is increasing effi- 
ciency and cutting costs in plants throughout 
industry. Why not let Betz show you how to 
improve results at your plant? There’s no 
obligation on your part. W. H. & L. D. BETZ, 
Gillingham & Worth Streets, Philadelphia 24, 
Pa. In Canada: Betz Laboratories Limited, 
Montreal 1. 


For complete informa- 
tion on the Dianodic 
Method, send today 
for Technical Paper 


No. 123. 





107,000 Bbls. OIL WASTE 
WATER TREATED DAILY BY 
SINGLE HARDINGE CLARIFIER 


TOTAL COST—'/2 MILL PER BBL. 


This 57’ x 150’ Hardinge Rectangular Clarifier is treating 
107,000 barrels of waste water daily—removing the float- 
ing oil and solids at a total operating cost of one-half 
mill per barrel, or 0.0012 cents per gallon. Approximately 
50 barrels of oil per day are recovered. 


The influent contains 3 to 5 milliliters per liter while the 
effluent tests show two-tenths to four-tenths milliliters 
per liter. Waste is treated with 25 to 45 p.p.m. aluminum 
sulphate and 5 to 9 p.p.m. activated silica. 


Operating costs include labor, chemicals, repair, main- 
tenance, taxes and utilities. 


This is but one of the many installations where Hardinge 
equipment is playing an important part in the ever- 
growing waste treatment picture. Write us about your 
waste treatment problem today. 


momeeeiNcGeE 


COMPANY, Pat Fee 2k Bae es 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 © SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING, MINN. e TORONTO 1 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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The Month... 


ng $s ports 

said delivery would 
rchasers have mace 

s \ Spanish tankers t 
Italy where it would be re 
announced that Hus 
general of the Oil 

el } } . _ st | 


‘ isit the by the ‘ 
Bank vice president, Robert Carne 


Whiting Personnel Changes 
Made by Standard of Indiana 


rd Oil Company (Indiana) | 
nnel gia at its 
cn la be 
1 promote 
in the pre ss eck 
nomics sectior f the process “division 
W ennel has been ndvonsall to 
group k er of the process design an 
economics g@ ip <« the chemical pro 
succeed Dr 


Cooke Succeeds Houghton 
As Gulf Patent Counsel 


‘ ou 
ce the Gulf 
Iting patent counsel 
ucceed Hougl 
and Gordon A 
app inted assistant 
ughton has beer 
r the Gulf Companies 


Patent depart 


B-A Elevates “ Campbell 
To Chief Chemist Capacity 


, 
Roy ©. Campbell, a graduate 


the 

University of Miss iri in chemical engi 
ring, has been appointed chief chem 
the British American Oil Company 

ed B A in 1931 as resi 

tat the T refinery and 

number of important positions 

npatr Since 1949 Mr. Camp 

hnical assistant in the 


ve ll s been tec 
marketing department 


Mid-Continent Superintendent 
Dies After Extended Illness 


I J ann Kearne 59, of Tulsa, Okla 
I lent of the gasoline depart 
M A ntinent Petroleum Cor 

pril 28 after an extended 

Lid-( ntiment 

ld ¢ sden Oil 

had resided 


pany 
Pulsa since 


SoVac Appoints Apjohn 
Wholesale Division Head 


r. | Apjohn has been appoin 
manager of the wholesale division o 
lubricat he lepartment ! Socony Vac 
uum Oil Company, Inc. Apjohn was for 
merly supervisor of the products division 
ot the company’s research and develop 
ment department at Paulsboro, N. J 
During 1951 he served with the Petro 
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leum Administration for 
sistant director of refining and director 


Defense as z 
t the aviation fuels program 


S. A. Metzger Added to Macco 
Staff as Construction Head 


Stanley A. Metzger has joined the 
Mack ( As 


Rent 


anager of tts 


nished Metzger 
Mac ficial ° 


\ perience will round 

t that part i th rganization which 
has beer refinery onstruc 
tion and mainte € work for several 


Williams Leaves OPS Post, 
Returns to Esso Standard 
r W. Wilhams, refining section 
‘etroleum Branch, Office of Price 
has left his post to return 
ndard Oi ( 
Petrol 


post Ww 


r 


mpany. Lo 
im Branch 
ill be filled as soo 


no particular person is 


at present 


Boland Named Sales Manager 
By Beryllium Corporation 

The Beryllium Corporation has an 
1 the appointment of Lawrence 
land as sales manager. He has 
associated with the firm since 1935 
is being advanced from the position 
luction control manager to assume 


ne positior 


M. T. Carpenter Appointed 
Assistant PAD Refining Head 


Morris T. Carpenter of The Standard 
Oil Compa (Indiana) has replaced 
Walter C. Huffman, Sun Oil Company 
as assistant director of PAD’s Refining 
Divisior Huffman had held the post 
since 1950 and for the previous vear had 
been assistant director of PAD’s avia 
tion tuels program 


Ragland, Sweeney Named 
To VP Posts at Richfield 


Regi ald W Ragland general « 
and = «assistant t the president, and 
| 


Stender Sweeney, personnel 


unsel 


director, 
have been named vice president of the 
Richfield Oil Corporatior 


Shell Tops Safety Record 


Shell Development Company topped 


ts 1951 safety re rd recently when the 
number man-hours 
worked without a disabling injury 
passed the two-million mark. The cor 
1951 record was 1,280,370 ho 


nsecutive 


many s 
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eA nnouncing a New 


INTERNATIONAL 


headline achievement-a truly sensational step in the 


science of Chemical Mixing-a new and important 


concept in the field of Fluid Agitation . . . 


The INTERNATIONAL STABILIZER-BAFFLE 
stems from International's pioneering research 
in the Science of Mixing as a basic Chemical En- 
gineering Unit Operation. ¢ It prevents ineffec- 
tive mass rotation and creation of a liquid 
vortex. @ It induces top-to-bottom turnover in- 
stead of non-useful horizontal swirl. e It is an 
anti-settling and anti-layering device, improv- 
ing the flow pattern produced by helical propeller 
type mixing elements. 


The INTERNATIONAL STABILIZER-BAFFLE 
eliminates the whipping of free-end suspended 
vertical mixer shafts, with no appreciable side 
thrust exerted on the shaft. It prevents shaft 
failures which would otherwise occur from 
critical speed considerations. It makes possible 
the use of long thin shafts, up to 10 ft. in length, 
without the use of steady bearings or step bear- 


The International 


STABILIZER BAFFLE 


ELIMINATES MIXER SHAFT WHIP—AND LIQUID VORTEX 


ings. It eliminates the need for submerged 
bearings with their attendant maintenance and 
repair problems. Consumes little space and 
need not rest on the bottom of tank. Thus, 
there is not the usual ‘‘dead"’ volume as with 
ordinary tank baffles. It can be readily removed 
for cleaning purposes, if necessary. Informative 
Literature sent on request. 


INTERNATIONAL MIXERS 
are now being used through- 
out the world for all indus- 
trial applications. They are 
available in all metals and 
coatings and for all 
power sources or cur- 
rent characteristics. 


INTERNATIONAL sales engineers 
are available in your area to help 
you with your mixing problems. 
These sales engineers are right be- 
hind the International perform- 
ance and workmanship guarantee. 


Send for Catalog— 


TECHNICAL SUPPLEMENT Ne }11 
ON STABHITER BAFFLE 

CATALOG 74 ON 

PORTABLE MIXERS 

CATALOGS 73 & 76 ON TOP AND 
MOE ENTERING AGITATORS 
CATALOG 120 ON CHEMICAL 
PROCESSING EQUIP MENT 





poor 
without the INTERNATIONAL 
STABILIZER BAFFLE. Note that — 
there is little top to bottom turn- 
over and inefficient flow pattern. 


INTERNATIONAL ENGINEERING, INC. 


NEW YORK 
15 PARK ROW 
WORTH 2-2580 
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SAVE TIME... 
By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 
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drocarbon Systems, and provides @ pH Control Processing ¥elding for Steel Casting 
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chemicals in both concentrated and di- 
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Chest-Mounted Faceshield 
Improved vision and elimination of 
“dead air” space are features advertised 
by Mine Safety Appliances veneen for 
its new chest-mounted faceshield Saved 
ported by neck and chest straps which 
provide balanced weight distribution, the 
shield is equipped with a soft, pliable 
leather pad which rests on the chest. 
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plete line of one and polyphase 
motors includes electrical types with 
current and torque characteristics to 
meet most requirements. Further infor- 
mation .is contained in a Wagner 
brochure, 
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Fuel Oils and Additives Expanded Facilities 
E. F. Drew & Company, Inc., has an- Bn tem Ludlum Serves The 
nounced the availability of a technical West,” bulletin 
folder on problems concerned with the 
burning of modern fuel oils and the ap- 
plication of additives. The folder pre- 
sents data and information based on re- 
search aimed at the elimination of 
sludge, soot and slag in the burning «/ Angeles an 
industrial fuel oil. branch at t Seattle ts 
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Globe, Angle and Check Valves 


These valves are available in the 

globe, angle and check patterns in sizes 

ranging from % to 

3-inches inclusive 

from the Ohio In- 

jector Company, 

and featuring an 

OIC synthetic disc 

and packing as seat 

and seam seal. All 

types and sizes 

have a union bon- 

net connection with 

spherical seat 

against a 45-degree 

angle on the body 

forming a line con- 

tact joint which 

may be dismantled 

many times with no harm to the seats 

OIC LPG valves are widely used for 

butane, propane, butylenes, propylenes 

and other volital fluids. Stems are OIC 

40 alloy giving 20 to 30 times the service 

life of old stem materials, manufacturers 

claim, and are Underwriter’s approved 
for liquefied petroleum gas service 
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Thermocouple Glands 


Conax Thermocouple Gland bulletin 
has been made available by Conax Cor- 
poration. It describes Thermocouple 
Glands, which are designed for use with 
bare wire, and which table on 
Thermocouple Wire 
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gives a 


Purifier 


Warranted to remove more than 99 
percent of entrainment, the new Type 
LC Hi-eF purifier made ; 

by the V. D. Anderson 

Company for smaller 

pipelines from % to 2 
is installed like a 
It is 


inches 

valve or steam trap 

applicable for cleaning up 

steam processing lines to 

get bettter production out 

of kettles, etc., to protect 

small engines, turbines, 

and regulating equipment 

from pipe scale; to re- 

move entrainment from 

vapor lines following 

evaporation; and similar 

tasks. The improved cen 

trifugal element within 

the unit engages and imparts a 

rotational motion to entrainment laden 

vapor, throwing the and water 

outward to the walls of the purifer 
Circle No. 16 om Postcard 
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KEEP INFORMED by requesting additional informo- 


Floating Roof Storage Tanks 


Outlining construction, operating fea- 
tures and other pertinent data, bulletin 
has been issued on double-deck, floating 
roof tanks by the manufacturer, Graver 
Tank & Manufacturing Company, Inc. 
The publication contains an explanation 
and illustrations on the seal and seal 
mechanism of the tanks along with ex- 
amples of product conservation through 
the use of the floating roof tank. A graph 
on average standing losses from floating 
roof tanks is featured, as well as a list- 
ing of standard and special accessories 
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Pyrometer Controller Unit 


A direct reading, indicating pyrometer 
controller incorporating a built-in unit 
to provide straight-line control is being 
offered by Wheelco Instruments Com- 
pany, and provides a means of securing 
a type of proportioning control for proc 
essing equipment rhe instrument op 
erates with the Wheelco “Electronic 
Link,” but adds the new “Line-otrol” 
feature to automatically reduce to a 
minimum the “on” and “off” variation 
of the control instrument above and be- 
low the preset control point. Called, “Ca 
pacitrol,” the instrument features 
Thermocouple Break pr inter 
changeable voltage plugs, front 
accessibility and plug-in terminal panel 
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tection, 


selector 


Instruments Catalog 


Minneapolis Honeywell, Brown In- 
struments Division, has published a Com- 
posite Catalog describing principal in- 
struments, control devices and related 
components manufactured by the com- 
pany 
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A Gulf Publishing Company Publication 


tion on new equipment and services described here. 
SAVE TIME by using the Reader Service Postcards on 
opposite page. Circle 

to the number listed at the end of each new equip- 
ment item on which you desire additional information. 


number on card corresponding 


Stainless Steel Fittings 


A new line of corrosion resistant stain- 
less steel fittings has been announced by 
the Special Screw 
Products Company 
for schedule 5S and 
10S tubing. Included 
is a standard selec- 
tion of elbows, tees, 
unions and connec- 
tors for tubing sizes 
up to and including 
3/4-inches, with 
couplings for larger 
diameters handled 
on special order. All 
Koncentrik Fittings 
incorporate the self- 
centering seat that 
insures leak-proof, 
wedge-type. seal and 
reinforcing Teflon rings that double- 
seal the seat against gas or liquid losses 
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Time-Temperature Control 


A new Minneapolis-Honeywell Regu- 
lator Company catalog called “Cam 
Programmer Thermometers,” describes 
a compact efficient approach to the 
problem of time-temperature control. 
Use, advantages, technicalities and ver- 
satility of the instrument are discussed. 
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Automatic Fire Extinguisher 


A corrosion and rust-proof automatic 
fire extinguisher has been introduced by 
Red Comet, Inc 
which is made of 
fire-resistant plastic 
with the few small 
metal parts being 
cadmium plated. The 
extinguisher con- 
tain carbon tetra- 
chloride sealed in a 
glass container A 
fusible clip and coiled 
spring release the 
fluid. A 
top can be 
so the extinguishing 
fluid can be 
manually if desired 
The available in red or 
colors for installation where appearance 
may be important. A replacement award 
accompanies each unit, guaranteeing a 
one-half reduction in the price of a re- 
placement unit 
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PHILADELPHIA SPIRAL-BEVEL COOLING TOWER DRIVE 


ANNIVERSARY 


CUTS POWER LOSS 


The Philadelphia Spiral-Bevel Cooling Tower Drive has been 
developed to transmit the heavier fan loads of today's cooling 
towers. Many of these units are now operating at efficiencies of 
97-98% under the most severe operating conditions. This high 
efficiency means minimum power loss, less maintenance and few 
oil changes during the long life of the reducers. Units are cool 
operating 
A wide range of sizes are available for every cooling tower Gesstradiion Cecteee of Ge Uiliaddyhte 
application. Spiral-Bevel Cooling Tower Drive are given 
The drive shown above is on a cooling tower designed and in Bulletin CT-51. Write on your business 
built by Hudson Engineering Company. It is typical of many letterhead for a copy. 
such installations 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Firebricks 


ries For The Fur- 
naces of Industry” describes the various 
brands of fire clay brick, high alumina 
brick, silica brick and refractory special 
ties made by Mexico Refractories Com- 
yr varied applications in industrial 

4 tabular presentation of the 
firebrick recommended for most 
industrial applications, and 
f firebrick are briefly de- 


“Better Refract 


pany ft 
turnaces 
type of 
. ’ 
a ypical 


characteristics 
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Proportioning Weir Tank 


The Omega Machine Company has 
developed a line of proportioning weit 
tanks for solutions or suspensions which 
includes a specially constructed tank 
incorporating a stilling chamber, an ac- 
curately machined rectangular weir, two 
outlet chambers and a flow splitter, so 
arranged that the total flow of solution 
or suspension to the two outlets can 
be readily divided into any proportion 


7 
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Laboratory Furniture Unit 


furniture unit, 
added to the line of Unitized 
manufactured by the Fisher: 
ompany to meet a lab 
d for » 48 additional 
nches of working space. As many as 
eight different methods of installation 
possible to suit the existing ‘or pro 


The Versa-Table, a new 
has been 
furniture 
screntinc ( 
oratory’s nee 


are 


posed physical layout of the 


laboratory 
The stable can be positioned at either 
of a Unitized furniture assembly at 
of two heights by making 
f 30-inch of 
section of the 


end 
use ol 
36-inch high 


Versa 


a single pair 


legs. The upper 
lable is 
steel which can be topped with stainless 
steel, Kemrock or In addition 
to working tops, may 
for the new unit 
hold those 
workers while at the 


constructed of heavy gauge 
Formica 
shelves 


[Two drawers 


reagent 
be had 
conveniently items used most 
by the laboratory 
table 
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Carbon, Sulfur Analyses 


The new Leco Model IH-15 induction 
furnace for carbon and sulfur analyses 
is a unit with two combustion tubes 
designed so gasometric or gravimetric 
carbon analyses can be made from the 
combustion tube on one side, and sulfur 
analyses from the tube on the other 
side. The carbon side has a combustion 
tube with a patented jet, while the 
sulfur side has a special large combus- 
tion tube and a large inductor coil. The 
design of the unit is such that no grid 
tap switch is needed. The unit is com- 
monly used with a Leco sulfur titration 
unit and a puritying tram with rotometer 
tower 
m Postcard 
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Alkaline Derusting Process 
alkaline 


steel, iron, 
thone, Inc., and 
the procedure, eliminates the possibility 
of high discoloration and 
subsequent rusting by virtue of the acid 
attack on the The work t 
be derusted is made the cathode in a 
solution of Enthone Derusting Com- 
pound for a few seconds or minutes de 
pending on the work to be accomplished 
Circle No. 27 on Postcard 


derusting process for 
etc., produced by En- 
acid in 


A new 
cast 
requiring no 


carbon steel 


base metal 


Automatic Program Controller 
has an 
APC 


which 


Builders-Providence, Inc 
nounced the availability of the 
Automatic Program Controller 
is a simple and accurate device for con 
chlorine at pre 
cycles 


trolling the feed of 


determined periods in identical 


to meet variations in chlorine demand 


occur 


Vo. 28 


as they may 


Circle 


Resistance Thermometers 


General and 


Thermohms 


purpose specialized 
to detect termperatures be- 
tween minus 320° and 1000° F. with ac- 
018° to 3.0° F. are fully 
catalog issued by 


curacies from 
described in a 
Leeds & Northrup Company 
Postcard 


new 
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Plastic Reinforced Tubing 


The Reflin Company, has announced 
the availability of its new plastic and 
Fibreglas-reinforced plastic tubing, RE- 
FLIN, in commercial quantities. Light- 
weight, strong and corrosion resistant, 
the new tubing will give engineers “a 
new design material for vital defense ap- 
plications and a substitute for presently- 
used materials in critically short supply.” 
The new tubing is suitable for housing 
of air-borne equipment and components, 
standpipes and vent tubes, oil gathering 
lines, salt-water piping, 
sanitary piping and 


irrigation 
conduits, 


lines, 
electrical 
natural gas pipelines 
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Impulse-Type Turbines 


Six new bulletins describing the Pyle 
National Company's line of high-effi- 
ciency impulse type steam, gas or air 
turbines for mechanical drive, have just 
One of the bulletins is 
tive types ot 


released 
each of the 
ranging from % to 120 
charts, con- 


been 
devoted to 
turbines available, 
hp., giving performance 
struction details, dimensions, weights 
and selection data. The sixth bulletin 
provides general turbine information 
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Compression Safety Hammer 


Using “Controlled Compression,” the 
Flex-Flo Safety Hammer 
malleable metal hammer having hollow 
which are 


consists of a 
chambers, the inner walls of 
corrugated. Under 
pounding, the opposing angles of thes« 
approximate each 


continuous heavy 


corrugations slowly 
other, thus retarding the compression of 
the hammer head and preventing mush- 
rooming. Manufactured by the Custanite 
Corporation, the hammer is made of a 
controlled non-ferrous copper-base alloy 
which will not spark, chip or flake. It is 
available in six weights and sizes from 
three-quarters of a pound to six pounds 
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MARLEY! 


high performance 
COOLING TOWER 


FANS 


Every Marley fan, whether it be a 72-inch fan or 
a 264-inch giant, is the product of thousands of hours 
of Marley research and development. 


On the drawing board it is checked and rechecked for engineering 

exactness. Then begins the long process of testing—first as a scale model, 

then on to a production model and hundreds of hours in Marley’s 

outdoor laboratory. Here engineering specialists, assisted by finest electronic analysis 

equipment, check and record its performance under actual operating conditions. 

yo Once approved for production the vigil does not cease. Every step from 
DRICOOLERS pattern making to field installation is rigidly controlled and inspected. 
comune Oh All machine processes in the Marley fan department are inspected by trained 


NATURAL DRAFT TOWERS 


CONVENTIONAL TOWERS . ‘ ° . 
SPRAY NOZZLES experts and any error means rejection. Final balancing that means 


DOUBLE FLOW AQUATOWERS smoothness of operation is done by men with years of training and experience. 


This exacting method of development and production is assurance that the fan 
installed on any Marley cooling tower will do the exact job it is designed 
for. Actual tests of every kind over long periods have proved it. 


The Marley Company, Ine. 


Kansas City 5, Missourl 
Petroleum Refiner—V ol. 31, No. 5 
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Lightweight Faceshields 


Attractive appearance, light-weight 
and genuine comfort are claimed by the 
United States Safety 
Service Company for 
its new “Halo” face- 
shield. A new fea- 
ture is an all-green 
spark protector 
which affords wide- 
angle vision and still 
eliminates glare from 
overhead lighting 
Another new de- 
velopment is a pat- 
ented visor lock 
which locks the visor 
in the “up position” 
or the “working and 
ates the chance of the wearer adjusting 
the visor so it does not afford full pro 
The shield is also available with 


position” elimin- 


tection 


resistant visor, with a choice 


an acid 
of either clear or green color 
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Air Compressor Silencers 


Engineers of the Burgess-Manning 
Company has developed 
will reduce air-borne air 
intake Three “snubber” 


been 


equipment 
which com- 
pressor nome 


have designed which also 
will meet pulsation problems. The silenc- 
ing equipment has been prepared to 
apply to any type and size of compres- 


sor and to meet all needs of silencing 


series 


requirements 
34 om Postcard 


The Rich-Roth Laboratories have an 


“Ultra-Viscoson” for con 
measure- 


nounced the 
tinuous, automatic viscosity 
ment using ultrasonics. The hermetically 
sealed probe, the size of a fountain pen, 
has no moving parts, operates to 650° F., 
10,000 atmospheres and can 
be installed permanently in pipe 
production kettles or used in test tubes 
and beakers. An computer, 
located up to one mile from the probe, 

Newtonian ma- 
viscosity of non- 


pressure 
lines, 


electronic 


indicates viscosity of 
terials and 


Newtonian 


apparent 
materials 
controller 


Connection to a 
provides con- 
control 


recorder of 
charts or automatic 


ircle No. 35 


tinuous 
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Metal Protective Coating 


\ progress report is now available on 
Dum Dum for Metal, a metal protective 
coating manufactured by The Arco 
Company. The report summarizes re- 
sults to date of a continuing series of 
tests in the field and in the Arco Re- 
search Laboratory to determine the ex- 
tent of protection provided by Dum 
Dum for Metal. The product is used on 
any metal structure where there is no 
abraision problem. 
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Power Plant Flow Diagram 


A composite flow diagram of a typical 
steam electric generating station operat 
ing at pressure between 250 and 2500 
psi., prepared by the engineering staff 
of Edward Valves, Inc., is now avail 
able upon request, The 11 by 20-inch 
flow diagram illustrates functional lines 
of a modern power plant, the principal 
equipment and a large number of valves 
required for controlling flow in the 
various piping systems 
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By-Pass Flow Orifice Meter 


The V/A Cell, manufactured by 
Fischer & Porter Company, introduces 
a new approach to orifice metering by 
metering a continuous by-pass stream 
around the orifice instead of the static- 
pressure differential across the orifice 
The cell permits adjustment of the by- 
pass rate and is adaptable to pneumatic 
connection to points remote from the 
orifice run. The cell is connected across 
the orifice plate in line with standard ori- 
fice metering procedures and can handle 
pressure differentials up to 1400 inches 
of water column. By changing range 
tubes at high-pressure tap, the differen- 
tial range of the cell can be varied from 
50 inches to 1400 inches in standard in- 
crements with a usable flow ratio of ten 
to one at the 200 inch differential. The 
cell is manufactured in two models: one 
with working pressure rating of 1040 
pounds per square inch at 350° ‘F. or 
1200 pounds per square inch at 100° F 
the other rated at 2600 pounds per 
square inch at 350° F. or 3000 pounds per 
square inch at 100° F. It can be mounted 
at the orifice flange or up to 30 feet from 
the flange 

Circle No 
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Centrifugal Sump Pumps 


Warren Steam Pump Company has 
announced improved models of Types 
VS and VN sump pumps. An eight page 
bulletin illustrating and describing the 
pumps is available. Available in wet and 
dry pit types, the pumps are adapted to 
handling clear liquids, sewage and other 
liquids containing solids. Sizes range 
from 1% inches to 8 inches, capacities to 
1000 GPM and pressures up to 250 
pounds per square inch 
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Automatic Fire Protection 


The “Automatic” Sprinkler Corpora- 
tion of America has made available the 
industrial application 
of fixed systems of 
Automatic Air Foam 
protection, employ- 
ing Air Foam, a new 
fire fighting sub- 
stance developed sev- 
eral years ago by 
National Foam Sys- 
tems, Inc. The en- 
gineering design of 
these Air Foam sys- 
tems was developed 
by ‘‘Automatic” 

Sprinkler Corpora- 
tion for Solvay Proc- 
ess and was based on 
recommendations by engineers of the 
Factory Insurance Association. The sys- 
tems depend upon the integration of 
deluge sprinkler equipment and a foam 
injection system. Air Foam is discharged 
at the rate of two GPM per square foot, 
equivalent to a floor depth of approxi- 
mately three inches per minute. More 
detailed information is available in a 
brochure published by the firm 
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Spectrophotometer 


Application, operation and salient fea- 
tures of the new direct transmittancy 
spectrophotometer produced by the Na- 
tional Technical Laboratories is de- 
scribed in a Minneapolis- Honeywell 
Regulator Company Instrumentation 
Data Sheet 
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New Continuous Packing 


The Mechanical Packing division of 
the Flexrock Company has announced a 
new, continuous, chevron-type packing 
designed for 500-6000 pounds per square 
inch and available in styles for either 
high or low temperatures. Known as 
Flexrock “Continuous-Vee” packing, it 
is furnished in sizes from % inch to one 
inch, by 1/16 inch increments, 25 feet 
per spiral. Offered in styles for both 
high and low temperatures, top and bot- 
tom adaptors in continuous form are 
available for both styles 
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Synthetic fluid cracking catalysts 


Sd FLUID CRACKING CATALYST 
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help refiners: 


increase throughput by 
increasing regener ating capacity 


Avid cracking catalyst 
rco./CO ratio 


The use of synthetic 
produces 0 substantially lowe 


in the flue gos itisa well-known fact that iron 


in a catalyst tends to catalyze the combustion 
of carbon to 
iting regenerating capacity 


thetic Catalysts contain on 


e It produces @ hi 


e It permits © greater throughp 


coke yield 
e it gives highes 


@ it possesses uniform quality wi 


physical properties. 


e It has super'o 
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This is one of the reasons 
AEROCAT M S Synthetic Catalysts are s° 
much in demand. Among 
influencing the preference for synthetic 
§ 6 fluid cat cracking re- 


the other advon- 


tages 
catalyst and 5 out © 


finers use synthetic —ore these 


gher octane gasoline. 


ximately 20% lower 


tion and reproducible 


fur stability. 





and, based on performance .-- 


9 out of 10 who use 
synthetic, us? Cyanamid’s 
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Temperature Pickup Unit 


Inc., has announced a 
f temperature pickups, Type 
measuring temperatures up to 
High voltage output (0-1 volt) 
yutstanding feature of the 

in addition, the short thermal time 
nstant (less than one second in water) 
development. These pickups 

wide a resistance cl 50 ohms 
ver their specified temperature ranges 
and may be excited with 20 milliamperes, 
rms. The sensing element of the 
within a spade-shaped tip 
steel case. Each instru- 
a calibration cer- 
guaranteed t 
one percent 


series, 


a new 


ange ot! 


series 

is contained 

{ a stainless 

ment is provided 

and the units are 
accuracy of plus 


with 
tihcate 

have in 
f full 


1 
SCale 


cue \ 


Cleaner for Gas, Air Lines 


catalog describing the applications 
characteristics of the Aridi 
that removes 


m compressed 


re and 
mechanical cleaner 
and dirt tre 


gas and air lines has been published by 
Logan Engineering ( 
typical installations and aids in selecting 


Aridifier are included 


mpany A few 


the proper size of 
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Piston Diaphragm Pumps 
Lapp | 


pumps tor c 
of fluids, are 
catalog issued by Lapp Pr 
ment division ot Lapp Insulator 
pany, Inc. Covering construction details 
| applica 


applications 


*ulsafeeders, piston diaphragm 
ntrolled volume pumping 
described in detail in a new 
cess Equip 
Com- 


manual contre 
| 


of all models 


tions, special assemblies anc 


are discussed 
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Vertical Induction Motors 


tor ratings in 40 (¢ oo 
200 rpm to 800 hp and 
bulletin, 
Motors,” has been 
published by the Allis-Chalmers Manu 
Company. The bulletin de- 
characteristics and construc- 
solid shaft in 


Allis-Chalmers 
No. 46 on Postcard 


Covering mo 
cycle from 60 hp 
larger at 1800 rpm, 
Vertical Inductior 


l aruc 


tacturme 
scribes the 
tion features of vertical 


luction motors built by 
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Oils, Waxes and Greases 
The properties of Kel-F 


and greases manufactured by the chemi 
cal manufacturing division of The M. W 
Kellogg Company are described in a new 
bulletin which also includes data on ap 
plications where high temperature prop 
erties and high electrical resistance are 
required. Indicated where 
chemical inertness is 
given special attention 


Circle No. 47 on I 


oils 


waxes 


possibilities 


required is als« 


Bulletin On Storage Racks 


and comple te 
Steel Storage 


imior 


Racks 


Applications for 
mation on Barrett 
for drums, barrels, skids 
and pallets are contained in a bulletir 
released by Barrett-Cravens Company 
The bulletin demonstrates how storage 
rack systems the need for more 
floor without additional construc 
tion Information on Barrett han 
dling equipment for handling material in 
and out of rack st is included 
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space 


costs 
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tcard 


Motor and Control Booklet 


“Undivided appli 
cation of both motors and their controls 
to the chemical industry ts the theme of 
a new booklet made available by West 
inghouse Electric Corporation. It treats 
a general application problem that is 
common to the chemical industry and 
shows how the co-ordinated application 
#~ motors and controls provides the so 
lution. Both internal and external 
struction details of available motors and 
described and illustrated 


resp nsibility for 


con 


controls are 


m Postcard 


Fractional HP Gear-Motors 


4 bulletin on fractional 
motors listing 61 standard models 
available by the General 
Electric Company. The publication de- 
scribes the applications for FHP gear 
motors and outlines a simple method of 
determining correct horsepower require 
ments with the use of an ordinary pipe 
wrench and fish scale. It also contains 
descriptions, cut-away drawings, 
charts and dimensional tables for 
concentric-shaft and right-angle 
gear-motors, and includes a_ se« 
maintenance pointers 


horsepower 
“car 


has been mack 


selec 
tion 
both 
shaft 
tien on 
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Combustion Control Methods 
\ de taile d accé 
control 


uunt of automatic com 


bustion techniques for oil and 


gas fired boilers is available in a 
bulletin Meter Com- 


Illustrations and descriptions in 


now 
issued by Bailey 
pany 
clude lucid diagranfmatics showing nine 
typical firing methods and 16 major con 
trol equipment components. The ma 
terial also includes facts and figures on 
individual installations 
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pH Electrometer 


An entirely new appproach to the pre 
pH, the Coleman 
pH Elec 


portable 


cise measurement of 
Instruments, Inc., “Compax” 
trometer is a_ self-contained, 
pH_ Electrometer 


linear potentiometer 


combining the 
with the 


preci 
sion of the 
complete simplicity of single dial opera 


tion. A 


meters, 


signal which eliminates 
knobs 


with pin 


flashing 


pointers, and reset and 


establishes the reading point 


point precision, ts one of the new fea 


tures. A bulletin is available 


5? on Postcard 


Liquid Roof Coating Booklet 
Kote 


coating is described in a bulletin pub 
lished by Paramount Industrial Products 
Company, Inc. The bulletin also includes 
details on Seal-Kote 


and saturant 


Seal asphalt and asbestos roof 


plastic roof cement 


Circle No. 53 on Postcard 


Caustic Soda Properties 


Solvay Sales Division of 
ical & 


and revised its edition of 


Allied Chem 
Dye Corporation has expanded 
Technical and 
Engineering Bulletin No. 6 on “Caustic 
Soda, Unloading 
and this fourth 


Properties, Solutions, 
offe rs 


Handling,” and 


edition upon 
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request 
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Molybdenum Lubrication 


‘Abstracts, Bibliography and Case 
Histories of Liqui-Moly (Molybdenum 
Disulfide) Lubrication” is the title of a 
new technical bulletin offered by The 
Lockrey Company. The bulletin 
taims listing of the current 
pertinent 
patents and a summary of two years of 
held 
Liqui-Moly lubricants 


con 
a complete 
reference-literature, a list of 


case histories of applications of 
Forty-two refer 
ences are quoted or listed, including the 
investigations of the National 


Committee for Aeronautics 


No. 55 


Advisory 
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This extremely accurate circular 
slide-rule type K&M_ valve 
capacity calulator includes cor- 
rection scales for steam quality, 
liquid and gas specific gravity 
and a flowing temperature scale 
for gases. Sent without charge 
in response to a request on your 
business stationery. 


AMERICA’S LEADING 
INDUSTRIES PUT THE 
STAMP OF APPROVAL 
ON KIELEY & MUELLER 
CONTROL VALVES 


Make It Your Business to Find Out Why! 


All over the country leading companies in the 
process industries are solving tough problems with 
K & M control valves, designed especially for precise 


and positive control by instrumentation. 


More and more, as the outstanding performance 
of these superbly engineered valves becomes known, 
important companies with pressure and flow appli- 
cations are turning to K & M for the skill, knowl- 
edge and experience that assure reliable automatic 
control of pressures, temperatures, rates of flow and 
liquid levels. 

There is a qualified K & M representative near 
you, eager to discuss your control problems and able 


to provide the most satisfactory solution. 


KIELEY & MUELLER, INC. 


2033 - 43rd STREET 


Valve Makers Since 1879 
NORTH BERGEN, N. 4 
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ORROSION 


is out to get YOUR 
Ke critical materials! 


Us , it with NATIONA 


TRADE-MARK 


. . 
a re ht raphite Ground Anodes 


nd economically protected with remotely locs 

National” Ground Anodes. Active vessels also 

be protected with anode plates mounted on or near , 

~ oe a ee . You can do much more than arrest corrosion. You can eliminate it 


aaiichen completely — at a fraction of the cost of maintenance and replacement 
with cathedic protection, employing “National” Graphite Ground 
Anodes. 

Proved and widely accepted for the protection of steel and cast-iron 
pipe lines, cathodic protection is finding new applications every day in 
the scores of industries that otherwise must continue to pay their share 
of the terr.fic toll levied against metal structures by soil, air, water and 
dissolved minerals. 

Here are shown only a few of the ways 
in which cathodic protection is helping 
to reduce corrosion damage of critical 
materials — damage estimated by one 

LEAD-COVERED CABLES Both telephone and power authority to be in the neighborhood of 


cables are cathodically protected in many areas with $6 billion annually. 
National” Anodes. 


WRITE FOR 
CATALOG SECTION S-6510 


INDUSTRIAL PLANTS — External corrosion of 
buried or submerged metal structures can 
be completely eliminated by the use of 
“National” Ground Anodes. 


PIPE-LINE BOOSTER STATIONS . In most cases the 
underground structure of a pipe line booster station 
which represents a large monetary investment, can 
be protected by a single, inexpensive bed of 


National” Ground Anodes 
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» Union Carbide and Carben Cerperation 
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before, it will not swell, stick [xe Seles Offices: Atianta, Chicago, Dalla 
um in the flashlight has Ke y. New York, Pittebargh, San Pra 
al can to leak or corrode CN CARADA: Baten Oy = TANK FARMS — The cost of a complete “National” 
Anode installation for the protection of a tank farm, 
including the cost of rectifiers, is frequently paid for 


OTHER NATIONAL CARBON PRODUCTS within a very few months with savings from reduced 


structure maintenance, 


| Union Carbide and Carbon ¢ 
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Phase Equilibria in Hydrocarbon Sys- 
tems n-Butane-Water System in the 
Two-phase Region, H. H. Reamer, B. H 
Sace, anp W. N. Lacey. Ind. Eng. Chem 
44 (1952), pp. 609-15 

The n-butane 
vestigated in the 
temperatures 
460° F. and at pressures 
pounds per square inch 
the measurement of the c 
the co-existing phases. In addition, the 
results of the measurement of the vol 
umetric behavior of a single mixture of 
water and n-butane are reported. Results 
are presented in detail in tabular and 
graphical form. The n-butane-water sys 
tem in the gas phase of the heterogene- 
ous gas-aqueous liquid region yields a 
complex variation in compo- 
than is encountered 


was in 
region at 
100° F. and up to 
up to 10,000 
This involved 
ymposition of 


water system 
three-phase 


above 


much more 
sition with pressure 
for the methane-water systems or the 
ethane-water systems under the same 
conditions. This results apparently from 
proximity to the three-phase region. The 
solubility of n-butane in the aqueous 
phase increases markedly with a rise in 
temperature above 100° F. for pressures 
above 750 pounds per square inch. The 
authors believe that the data will con- 
tribute to the understanding of the effect 
of water on the phase behavior of the 
lighter components of petroleum. A bib- 
liography of 24 references is included 


Propane-Propylene System. Vapor- 
Liquid Equilibrium Relationships. G. H 
Hanson, R. F. Hocan, W . NELSON, 
anp M. R. Cines. Ind. Eng. Chem. 44 
(1952), pp. 604-9 

Reliable vapor-liquid equilibrium data 
for the system propane-propylene are 
useful in the design of fractionation 
equipment for the recovery of high purity 
propylene. The authors determined the 
equilibria at three temperatures: 25.5, 
82.7 and 134.9° F. These results, together 
with the five isotherms between 10° and 
190° F. previously established by Reamer 
and Sage, have been correlated. A set of 
eight smoothed p-x-y curves that are 
mutually consistent is presented; good 
agreement was found between the smoothed 
curves and all the experimental data. In 
addition to reporting the experimental 
data, the authors present a correlation 
method that is an important contribution 
to the literature in this field. In general, 
high-pressure vapor-liquid equilibrium 
data have been correlated empirically. 
Correlations that are theoretically sound 
are usually for one isotherm only. The 
correlation of high-pressure equilibrium 


data for eight isotherms based on theo- 
retical considerations is a worthwhile 
development. 


Vapor-Liquid Equilibria at Subatmos- 
heric Pressures, System Dodecane- 

exadecene, Jonn R. KeIsTLer AND 
MatrHew Van WINKLE. /nd. Eng. Chem 
44 (1952), pp. 622-4 

The design of vacuum distillation 
equipment for the separation of higher 
molecular weight hydrocarbons requires 
knowledge of the vapor-liquid equilibria 
for the systems under consideration. Few 
such data are available. The results here 
presented are those of one of a syste- 
matic series of studies being conducted 
for the purpose of evaluating the effect 
of low pressures on the equilibrium 
characteristics of heavy hydrocarbons 
Data are presented for the system 
dodecane-hexadecene at pressures of 760, 
400, 200, 100, 50, 20 and 10 mm. of mer- 
cury absolute pressure. The activity co- 
efficient trend with pressure for this 
system was too erratic and too close to 
the ideal value of 1.0 to permit any defi- 
nite conclusions to be drawn. Within the 
limits of the accuracy of the data it is 
indicated that the binary system dodecane- 
hexadecene follows Raoult’s law ideally 
from 760 to 10 mm. absolute pressure. A 
bibliography of 6 references is included 


Solubility of Gaseous Paraffins in 
Methanol and Isopropyl Alcohol. Car 
B. KRreETSCHMER AND RICHARD WIEBE 
Jour. Am. Chem. Soc. 74 (1952), pp 
1276-7. 

The solubilities of propane, n-butane 
and isobutane in ethanol were reported 
in a previous article. The present article 
reports an extension of the work to the 
solubilities of these hydrocarbons in 
methanol and isopropyl! alcohol. These 
were measured at pressures up to one 
atmosphere and at temperatures be- 
tween 0° and 50° C. The results are re- 
ported as mole fractions of hydrocarbon 
at a given total pressure. An empirical 
equation to represent the data is also 
given. Measurements of the vapor pres- 
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current literature of science and tech- 
nology, not goo trade journals 
easily bi tatic copies of 
original orticles con be obtained at 
nominal cost from The Library of Con- 
gress, Photoduplication Service, Wash- 
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bibliographies covering special 
by title, by abstract, or in 
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Over the past five years 8100 new 
inventions have been patented by 
oil scientists. Research is a big 
item every yeor in the petroleum 
industry. 











sure of isopropyl alcohol are included 
Partial molal excess free energy, en- 
thalpy and entropy of the hydrocarbons 
i dilution in the alcohol were 
calculated, and are discussed in terms of 
the association of the alcohols 





Chemical Composition and 
Reactions 





The Interaction of Ethylene and Deu- 
terlum, JoHN Turkevicn, Donato O 
ScHIsster, AND Peter Irsa. J. Phys. & 
Colloid Chem. 55 (1951), pp. 1078-84 

The authors report some of the early 
results from their studies of the interac 
tion of ethylene and deuterium, in which 
a mass-spectrographic analysis was made 
of the various deuterioethylenes, deu 
terioethanes, and the hydrogen deute- 
rium gas during the catalytic conversion 
of ethylene into ethanes. The apparatus 
used is described. The reaction vessel 
was kept at 0° C., and the course of the 
addition reaction was followed with a 
McLeod gauge. Deuterium was admitted 
to the reactor, followed by the ethylene. 
The reaction was initiated by heating a 
filament electrically for a measured pe- 
riod of time. The contents of the reac- 
tion vessel were allowed to cool before 
the pressure reading was taken. All the 
product gases were drawn off through a 
trap, and both gases and liquids ana- 
lyzed. It was found that the exchange 
reaction proceeds more rapidly than the 
addition reaction, and that the concen- 
tration of light ethylene decreases ex- 
ponentially, while that of substituted 
ethylenes goes through a maximum be 
fore it finally reaches zero. The most 
surprising result was the discovery of 
completely light ethane from the reac 
tion of ethylene and deuterium. 


Experiments on Compound Forma- 
tion in Solutions at Low Temperatures. 
Iodine and Olefins, Stmon FREED AND 
KennetH M. Sancier. Jour. Am. Chem 
Soc. 74 (1952), pp. 1273-5. 

The reaction between iodine and ole- 
fins was studied at low temperature 
The absorption spectra of solutions of 
iodine in olefins at temperatures from 
77° to 230° K. show the presence of 
the ultraviolet bands that match those 
of iodine in aromatic hydrocarbons that 
have been previously reported. These 
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Colmonoy hard-facing saves 
eroded slide valves 


Service Life is Extended 500% 
with COLMONOY No. 1 Hard-Facing 


The catalyst slide valve shown here was the badly eroded 
property of a large western refinery. The interior wall had 
suffered severe erosion, to a depth, in some places, of over a 
quarter inch. The valve gate had lost %,” as well. The job for 
hard-facing: to reclaim and extend service life. 


The refinery maintenance men knew that CoLtmonoy No. 1 
electrodes would do this easily, and even more important, 
that this CoLmMonoy alloy would keep the valve out of their 
shop and in service longer than anything else could. Their 
estimate, based on experience with CoLMONOY, was that 
they wouldn’t be seeing that valve again for at least two 
years. The picture of the valve body, above, shows the appli- 
cation of CoLtmonoy No. 1. 


The slide valve gate was pre- 
heated and then maintained at 
350-400° F. Cotmonoy No. 1 
welds fast and easy 


CoLmonoy stands for a complete line 
of hard-facing alloys. Only a complete 
line can meet the various challenges of 
impact, abrasion, and corrosion, either 
singly or in combination. COoLMONOY 
alloys come in forms to suit any appli- 
cation: rod, paste, powder, wire, and 
castings. 

Write for Engineering Data Sheet on 
this application and for general infor- 
mation on other Colmonoy Alloys 
Branches: Long Island City, Buffalo, 
Chicago, Houston, Los Angeles, Montreal. 


ORDER FROM YOUR LOCAL 


WALL COLMONOY 


HARD FACING ALLOYS 








Science and Technology 





bands are characteristic of 1:1 molecular 
additions compounds between iodine 
and hydrocarbons. Such addition com 
pounds are formed by iodine with the 
olefins propene, cis-butene-2, trans-bu 
tene-2, butadiene-1,3, 2-methyl butadiene 
1,3. Cyclopropane also forms such com 
pounds. The 
formed reversibly. The heats of forma 
tion of the addition compounds vary 
from 200 to 500 calories per mole. At 
higher temperatures another type of re 
action is found, probably the halogena 
tion across the bond. The nature of the 
addition compounds is discussed 


Catalytic Vapor-Phase Oxidation of 
Some Four-Carbon Hydrocarbons, R. H 
Beerron, SuHen-Wu Wan, ano B 
Dover. Ind. Eng. Chem. 44 (1952) 
594-603 

The purpose of the work reported \ 
to furnish information on the air eersg 


addition compounds are 


tion of four-carbon el wee Boal using 
a few selected catalysts. The hydrocar 
bons were n-butane, 1l-butene and 2-bu 
tene isobutylene, and 1,3-butadiene 
Several silver and silver oxide catalysts 
and one vanadium pentoxide catalyst 
were studied. Butane proved to be quite 
resistant to oxidation, and for this rea 
son only a few runs were made with this 
hydrocarbon, When using the silver ox 
ide catalysts only traces of intermediate 
roducts were found when the four 
carbon hydrocarbons were passed over 
the catalyst to be oxidized. When vana 
dium pentoxide catalyst is used appreci 
able amounts of intermediate products 
are formed. Butadiene yields maleic acid 
formaldehyde, and glyoxal. 1-butene and 
2-butene yield these same products and 
also acetaldehyde, acetic acid, methyl, 
and methyl vinyl ketone. The oxidation 
of isobutylene leads to acetic acid, alpha 
methylacrolein, and formaldehyde. The 
vields and conversions at various air-to 
hydrocarbon ratios, and at various tem 
peratures and contact times, are given 
and the results are discussed. A bibliog 
raphy of 24 references is included 


Coordination of Silver Ion with Un- 
saturated Compounds. V. Ethylene and 
‘/. er KennetH N. TRUEBLOOD AND 

I. Lucas. Jour, Am. Chem. Soc. 74 

(1983), pp. 1338-9 

Compound formation between ethylene 
and propylene and aqueous silver ion 
was studied by a distribution method. It 
vas found that the constants for the for 
mation of a 1:1 complex are roughly the 
same for these two olefins No appreci 
able quantity of diolefin complex is 
formed by either hydrocarbon in the 
concentration range studied, but there is 
evidence for di-silver complexes at high 
concentrations of silver ion 


Synthesis and Characterization of 
Ethylene/Carbon Monoxide Copoly- 
mers, A New Class of Polyketones, 
M. M. Brusaker, D. D. CorrMAN AND 
H. H. Hoenn. Jour im. Chem. So 74 
(1952), pp. 1509-15 

Carbon monoxide copolymerizes witl 
ethylene to form a family of polyketones 
The investigation reporter 
synthesis and properties of these poly 
ketones, which contain CO and CH,CH; 
reactivity 


concerns the 


groups, display the chemical 
characteristic of carbonyl compounds, 
and range im properties from liquids to 
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... when a Lagonda 1100 Series tube cleaner puts 
them through the third-degree. Glass-tough coke 
—the most hardened production thief that ever 
holed up in a still tube, clears out fast when the 
Lagonda riot squad goes into action. The vicious 
cutter head is heat-treated to absorb and deal 
out plenty of punishment — designed to smash 
through stubborn, flow-resisting desposits while 
going easy on tube walls. And it’s backed with 
all the power and authority of the Lagonda 1100 
Series motor. High-speed and heavy-duty, this 
motor has enough husky power to maintain 
speed under any coke conditions. Ball thrust 
bearings in both front and rear plus positive 


ulf Publishing Company Publication 


lubrication permit the full fury of the developed 
power to pass on through to the cutter head. 
When it’s time to clean coke-choked still tubes, 
call on the Lagonda 1100 Series—you'll cut down- 
time — be back on stream in no time. Your 
Lagonda field engineer will be happy to help, 
if you like. 


BULLETIN Y-29 is chock full of 
convincing facts on how to clear the 
most stubborn coke from still tubes. 
Mailed on request. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, OHIO 
JEANNETTE, PA. * RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Plants of 





District 
offices in: 


BAR-TYPE PLUG PULLER 
> PROTECTS 


One-man operation 

No loose pieces 

Holds plug in place 
after seal is broken 
Cannot damage return- 
bend seat or plug 

Full leverage on 

closest centers 

Pullers available for 

all sizes (separate puller 


required for each size) 


OHIO STEEL FOUNDRY CO. 


LIMA, OHIO—Plants at Lima and Springfield, Ohioc 


Chicago 
Cincinnati 
Cleveland 
Detroit 


Pittsburgh 
Sen Francisco 
$2. Levis 


Houston 

New York 

Philadelphia 
Tulse 
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solid polymers of high molecular weight 
Confirmation of the polyketone structure 
is furnished by the tormation of deriva- 
tives characteristic of typical ketones 
Hydrogenation of the polyketones yields 
polyalcohols without cleavage of the long 
chain. Reaction with hydroxylamine and 
with hydrogen cyanide gives the corre- 
sponding oximes and cyanohydrins, re 
spectively. Oxidation by nitric acid gives 
polymethylene dicarboxylic acids rang- 
ing from glutaric acid through sebacic 
acid. The polyketones of approximately 
400 molecular weight are mobile liquids 
As the molecular weight is increased to 
1000-3000, the copolymers range trom 
viscous liquids to crystalline waxes. The 
crystallinity of a typical wax-like poly 
ketone closely resembles that of the mi 
crocrystalline petroleum waxes The 
crystal size of the polyketones is fre 
quently smaller than that of a typical 
microcrystalline petroleum wax 





Manufacture: 
Processes and Plant 





Fluid Flow Through Packed Columns, 
Sapet Excun. Chem. Eng. Progress 48 
(1952), pp. 89-94 

The author reviews the existing in 
formation on the flow of fluids through 
beds of granular solids. It has been 
found that pressure losses include viscous 
energy losses and kinetic energy losses 
A comprehensive equation is given that 
is applicable to all types of flow. The 
equation was examined from the point 
of view of its dependence upon flow rate, 
properties of fluids, fractional void vol 
ume, orientation, size, shape, and sur- 
face of the granular solids. The author 
presents a new concept of the friction 
factor which represents the ratio of pres 
sure drop to the viscous energy term 
This, he believes should have advantages 
over the conventional type of friction 
factor. A bibliography of 27 references 
is included 


The Correlation of Slot-Opening with 
Flow Rate for Air Bubbling into Water, 
C. A. Cross anp H. Ryper. Jour. of Ap- 
plied Science 2 (1952), pp. 51-60 

rhe authors investigated the flow of 
air through slots with particular refer- 
ence to the design of bubblet caps for 
fractionating columns. They refer to the 
work of Rogers and Thiele in 1934, 
noting that their results gave adequate 
agreement with experimental data tor a 
wide variety of vapors and liquids in the 
range of 0.1 to 1.0 inch of slot opening 
However when extrapolated to 2 in. slot 
opening or for smaller openings than 
those included in the minimum flow 
point, the results can lead to gross in 
accuracies. The work done was directed 
to the elimination of these uncertainties 
Some 300 determinations were made at 
air rates between 0.01 and 800 cubic feet 
per minute for one rectangular and one 
triangular slot. A few measurements 
were made with slots of other dimen- 
sions. All measurements are shown to fit 
the simple hydrodynamic theory when 
this is modified to take account of sur- 
face tension effects. The new theory re- 
quires that below a critical air rate the 
slot opening should be determined by 
surface tension effects alone, whereas 
above this rate the original hydrody- 
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REPUBLIC 
STEEL CORPORATION 


STEEL AND TUBES DIVISION 


224 East 131st Street 


Cleveland 8, Ohio 


.--another industry that uses 
HUNDREDS OF MILES 
of REPUBLIC 


ELECTRUNITE PRESSURE TUBES 


(SAA 
PyDv NN ANN) 


a Uniform strength all around the tube at elevated 


operating temperatures . . . uniform corrosion ~ 
resistance all around the tube and from end to 
end . .. maximum on-stream service helps lower annual cost . . . you 
get all these benefits when you retube with Republic ELECTRUNITE 
Pressure tubes . . . or specify them for new heat exchangers. 


Whatever your products .. . whether you require carbon steel or stainless 
steel tubes . . . let us tell you why you'll get more hours of production with 
less down-time and lower cost per year from Republic ELECTRUNITE Heat 
Exchanger Tubes . . . they’re proved by millions of hours of service —in 
thousands of heat exchangers and condensers in scores of industries. 


REPUBLIC | 


ELECTRUNITE 
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One truck-mounted Dempsier-Dumpster picks up, hauls and 
dumps all detachable containers, one after another, regardless of 
size or design. This typical operation cycle, shown above, is 
handled by only one man, the driver, in less than 90 seconds by 


means of hydraulic controls in truck cab. 


1—Cats Cost of Equipment and 
Operation— It is not unusual for one 
Dempster-Dumpster to perform the work 
of from 3 to 5 conventional trucks . . . re- 
ducing investment accordingly. Eliminating 
trucks also means eliminating tires. gas, oil, 
maintenance and man hours. 


3—Eliminates Re-Handling of Ma- 
terials — Re-handling of materials, which 
by conventional methods are hand loaded 
by loading crews into dump trucks, is 
eliminated. Each detachable container re- 
mains at its convenient location until 
loaded. Then, in less than a minute, it is 
picked up by Dempster-Dumpster and 
taken to destination. There it is dumped 
or set down intact . . . saving hundreds of 
man hours annually. 


At left are a few standard containers 
for general requirements— 1—Drop Bot- 
tom Container built up to 10 cu. yd. capac- 
ity to handle heavy materials. 2—Apart- 
ment Type for bulk trash and rubbish with 
sump bottom for handling moist materials. 
3—Universal Type available with top and 
end doors. 4 Drop Bottom Pressed Steel 
Type for lighter service. 5—Drop Bottom 
Pressed Steel Type with counterbalanced 
spring lids. 6—Tank Type Container meet- 
ing A.S.M.E. specifications. Capacities up 
to 1,200 gallons. 7—Tilt Type with Con- 
verged Lip for handling fine aggregate, wet 
or fluid materials. 8—Skip Type with Lip 
to assist in holding certain types of loaded 
materials in place. 9—Tilt Type for han- 
dling heavy materials. Built water-tight. 


DBEMPSTER BROTHER S 
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MOST EFFICIENT METHOD OF MATERIALS 
HANDLING BY TRUCK EVER DEVISED 


If you collect and move bulky, light or heavy mate- 
rials in your plant operation . . . be they solid, liquid, 
dust, rubbish or waste, the Dexapster-Dumpster System 
merits your careful consideration and investigation. This 
revolutionary method of bulk materials handling by truck 
can save you thousands of dollars annually! 


The fundamental reason why the Dempster-Dumpster 
System is the most efficient method of materials handling 
by truck is because, in this system, one truck serves scores 
of detachable containers. In other words, a truck-mounted 
Dempster-Dumpster . . . with only one man, the driver 
... picks up, hauls, dumps or sets down intact .. . one 
after another . . . any required number of big Dempster- 


Dumpster Containers. 


The hydraulically operated Dempster-Dumpster is 
mounted on any make truck chassis of suitable size. 


The steel containers are available in a wide variety of 
designs best suited to the type of materials handled—be 
they bulky, light or heavy . . . solids, liquids or dust . . . 
trash or rubbish. They range in size up to more than three 


2—Eliminates Standing Idle Time— 
One man, the truck driver, replaces truck 
loading crew. Detachable containers are 
pre-loaded through normal accumulation. 
Truck-mounted Dempster-Dumpster and 
driver never stand idle because there is 
always a pre-loaded detachable container 


to be serviced. 





4—Increases Efficiency, Sanitation 
and Good “Housekeeping”—The Demp 
Dumpster System is a complete, unified 
plan for area-wide materials handling. Ma 
terials to be disposed of or transferred are 
placed in a nearby container as they ac- 
cumulate. Containers used for trash and 
rubbish are fire-proof, rat-proof and fly- 
proof. No other method of materials han- 
dling by truck can match the Dempster- 
Dumpster System in efficiency and low op- 
erating cost! 


At right are a few containers built for 
special requirements— Five cu. yd. 
container with swivel casters for handling 
waste blast sand. 2—Three cu. yd. Dust 
Collector Type equipped with gaskets. 3- 
Multi-Karry Container equipped with three 
2 cu. yd. steel boxes with casters and lids. 
4—Six cu. yd. drop bottom container with 
two spring-hinged lids and special loading 
opening in top. 5—Rectangular Tank Type 
Container with gate valve and gasketed 
Lid. 6—Chlorinator Ash Container de- 
signed for handling hot residue approxi- 
mately 1500° F. 7—Tilt Type Container 
built for cast linings for handling hot ma- 
terials. 8—One of several special “Tool 
and Equipment” Type Containers. 9—One 
of several types of special built containers 
equipped with ball bearing trucks. 


552 Dempster 
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times the capacity of the average dump truck body. The 
containers are spotted inside and outside your plant at 
convenient materials accumulation points. A few of the 
dozens of detachable containers are shown here so that 
you may see the flexibility of this system in handling all 
types of materials in your plant with one truck. It may 
be that none of these containers will fit your own partic- 
ular need. But remember there are Dempster-Dumpster 
Containers that will, either standard or special design. 

More efficient and lower cost materials handling in your 
plant may be simply a matter of getting the probing 
minds of your engineers and ours together. Our files con- 
tain hundreds of inquiring letters that ultimately resulted 
in savings of thousands of dollars annually in every con- 
ceivable type of manufacturing plant. A discussion with 
our engineers might develop the same results for you. 
If advisable, they will be glad to make, without obligation 
on your part, a proper survey to determine just what 
equipment you may need. The Dempster-Dumpster Sys- 
tem is manufactured exclusively by Dempster Brothers, 
Inc. 


Bidg., Knoxville 17, Tennessee 
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The Klemp Metal Grating Corporation 
has been serving the needs of the Oil Com- 
panies for almost half a Century. During 
this time Klemp has produced and patented 
several specialized gratings such as Hexteel 
and Floorsteel for ganister linings in the 
Refining Division of the Oil Industry. 

Klemp Welded Steel and Diamond Riv- 
eted Grating are consistently specified for 
stair treads, walkways, landings, tower 
stairs, catwalks, stairways and many other 
applications to insure — 


@ Fireproof Non-Slip Footing for 
Men and Traffic 
@ Efficiency with Safety 
@ Protection Pius Comfort Through 
Complete Ventilation 
For 45 years the Klemp Metal Grating 
Corporation’s engineers have specialized in 
the fabrication of gratings and open steel 
meshes only. This specialized experience is 
at your service. Factories are centrally lo- 
cated in Chicago and Houston 
We solicit the opportunity to solve your 
most difficult flooring problems. Send in 
your blue prints for quotations today 
All types of Klemp Open Steel Gratings 
are available for immediate shipment 


KLEMP 


METAL GRATING CORPORATION 


General Offices— 662) So. Melvine Avenue - Chicago 38, Iillineis 
Telephones — POrtsmouth 7.6760 and Summit 1608 1609 
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namic equations apply. Values found for 
the constants of these equations are sig 
nificantly different from those proposed 
»”y previous workers. The exponents of 
h (the slot opening) now correspond 
with the theoretical values to within the 
limits of experimental accuracy 


Limiting Flow and Holdup in a Spray 
Extraction Column, G. W. MINARD AND 
\. |. Jounson. Chem. Eng. Progress 4 
(1952), pp. 62-74 
unter 


rhe simplest « irrent extrac 


tion tower is the spray tower. For a 
given continuous phase rate, as the dis 
persed phase rate is increased, the num 
ber of drops increases. The volume frac 
occupied by this 
is defined as the holdup 
H. Since idup and drop size govern 
contact area, both enter into the extrac 
tion efficiency of tower limit 


ing-flow condition c« 


f the column 


thon 


dispersed phase 


rrespot 
given contim 
persed phase rate at 
phase from the spray nozzle 

through the tower. A study of 

iting condition is presented in the paper 
derive limiting 
of the two phases at flood 
results 


mus phase rate 


whicl 


The authors 
the flow rates 
ing and holdup at flooding. The 
from the tower study are expressed 
graphically to show the usefulness of 
equations and a correlation is de 
express limit 


equations 


these 
veloped and proposed to 
ing flow in a tower. The limiting flow 
data were also correlated by the method 
of Elgin and Foust and the two corre 
lations are compared. A bibliography of 
12 references is included 


Applications of Fluid Mechanics and 
Similitude to Scale-up Problems. Part 
II, |. H. Rusuton. Chem. Eng. Progress 
48 (1952), pp. 95-102 

The author briefly reviews the princi 
ples of dynamic similitude. Fundamental 
concepts of fluid mechanics are used to 
develop relations between fluid motion, 
equipment size, and fluid properties. A 
general procedure is given through the 
use of which requirements for dynamic 
similitude for any flowing system can be 
determined. These principles can be ap 
plied in pilot plant models to obtain 
scale-up data for operations involving 
resistance to fluid flow, discharge of 
liquids from tanks, blending of liquids, 
control of forced vortexes, dissolving of 
solids through mixing, and the absorp 
tion and desorption of gases in moving 
liquids. It is suggested that the same 
principles can be applied to any type of 
operation involving transter in a 
liquid, and to other flow operations such 
as fluidized systems and suspensions. A 
bibliography of 21 references is included 


mass 


Cogelled Chromia-Alumina Catalyst 
for Naphtha Reforming. Evaluation of 
Hydrocarbon Types and Naphthas, F-. ( 
Hucues, H. M. Stine, H STRECKER, 
S. C. Eastwoop, C. L. Gurzerr, W. A 
Wantuck. Ind. Eng 
Chem. 44 (1952), pp. 572-5 


The development of a chromia-alu 


Srover, AND S. | 


naphtha reforming was 
us paper as applied 
naphtha. Chromia-alumina 

loped into a cé 
welle 1 bead torm mechanically str mie 
nal t tl 


mina catalyst tor 


described in a previ 
to a single 
catalyst has been deve 
resistal t vear Ir e course DI 
which the catalyst was stud 


in and coker naphthas 





NEED these Quality Products 


for Petroleum Processing? 





V SODA ASH 

V CAUSTIC SODA 
V CAUSTIC POTASH 
V CALCIUM CHLORIDE 
V SODIUM NITRITE 


Get them from SOLVAY 


olla, 


Alkalies Ss Chemicals 


Since /88/ 


Soda Ash 
Calcium Chieride - 
Formaldehyde . Specialty Cleansers 
Sodium Nitrite . Para 


+ Caustic Soda .« Caustic Potash . Nytren . Chierine 
Potassium Carbonate . Sodium Bicarbonate 
+ Ammenium Bicarbonate 
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Want to be certain of quality and uniformity in the chemi- 
cals you use for processing operations? Make sure you get 
them from SOLVAY—America’s leading producer of alka- 
lies and associated chemicals! You can also depend on 
SOLVAY for service—for helpful sales service from thir- 
teen sales offices and a nationwide chain of distributors; 
for delivery service from centrally-located plants and over 
200 coast-to-coast stock points; and for an exclusive Tech- 
nical Service for the petroleum industry. 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFFICES 
Boston * Charlowe * Chicago * Cincinnati ¢ Cleveland * Detroit * Houston 
New Orleans * New York * Philadelphia * Picsburgh * St. Louis * Syracuse 























How To Bolt Down Profits In 
New Production Planning 


Has a tough operating problem threat- 
ened your output schedules? Here’s 
how one producer licked his problem 
before it started 

For a new process this refinery re- 
quired economical heating, under vac- 
uum, of highly corrosive crude that was 
to be pumped into a fractionator for 
further processing. 


SOLUTION: Crude oil feed tanks of 


stainless-clad steel, vertical type, ex- 
ternally braced. Heat is provided by an 
internal steam coil of solid stainless 
steel. Vacuum operation is withstood 
successfully by clad steel tank design. 
Flued openings and manholes provide 
for easy inspection and maintenance. 
Inner stainless surfaces resist corrosion; 
carbon steel backing and steel stiffening 
rings insure rigidity and strength with 
maximum economy. Result: economi- 
cal heating of crude oil to proper tem- 
perature. Corrosion problem eliminated 


by equipment with low first-cost and 
long service life. Maintenance costs re- 
duced to a minimum. 

This unit increased this company’s 
output and profits. It was ideal for the 
job. How was this advance achieved? 
Through close coordination between 
engineering staffs of progressive Equip- 
ment Builders, process engineers, de- 
signers and materials suppliers. 

Such bonus attention is a practice 
with progressive Equipment Builders. 
They turn to Lukens regularly for its 
knowledge of materials as well as its 
wide range of low-cost clad steels. 

Would you like such specialists to 
study your problem? We 
will send you their names. ap N 
Write today explaining (ld COME 
your need. Manager, aon am | 
Marketing Service, 404 Oe STR 
Lukens Building, Coates — 
ville, Pennsylvania. 


LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE + PLATE SHAPES + HEADS + CLAD STEELS 
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tested over 
Substan 
between 


crudes were 
operating conditions 


m many 
range ot 
tial differences 
naphthas from various sources. From 
the results of the work, relationships 
are developed between naphtha comp 
and the results Experi 
were conducted prepara 
gasoline blending 


were noted 


sitions btained 


nents on the 
motor iviatior 
and pure aromatic compounds, 
naphthas from several typical 

oils and from mixed straight-run 

from cracked naphthas. Variations 

as much as 15 ve percent at con 
stant octane found. Re 
wmed products showed good stability 
and were practically completely desul 
furized. The variation in yield from the 
ifferent naphthas was found to corre 
ate with the Watson-Nelson K _ factor, 
paraffinic naphthas giving the lowest 
yields. This correlation makes it possible 
select naphthas for optimum yields 

\ bibliography of 12 references is included 


lume 
number were 


An American Fischer-Tropsch Plant, 
M. L. Kasrens, I Hirst AND R. G 
Dresster. Ind. Eng. Chem. 44 (1952), pp 
450-66 

The article is a staff report by Indus 

and I neineering ‘ hemustry in 

ich the history of the production of 

1 fuels from non-petroleum materi- 

als is briefly reviewed and followed by a 
lescription of the activities of the U. S 
Bureau of Mines in this field of work in 
this country. The conversion of coal to 
iquid fuel can be effected either by hy 
lrogenation of the coal itself or by gasi- 
fication followed by synthesis. Both the 
procedures are under study by the Bu 
reau of Mines. The present article has 
to do particularly with the gasification 
ind synthesis process. The gasification 
coal, purification of the gas, and 
synthesis of liquid materials from the 
gas are described in some detail. A de- 
cription of various alternative processes 
included. Finally, materials of 
mstruction and the economics of the 
peration as a whole are briefly consid 


red. A bibliography of 47 


t the 


s also 


ered 


appended 


reterences 1s 


Hydrogenation of Shale Oil, \\. M 
7 I 


Pou 
586-9 


ANDRUM, AND G. | 
Chem. 44 (1952), pp 
method of 
preparing sale 
able refined proc crude shak 

Shale oil differs from crude petro 
in that it is highly unsaturated and 
high content of 
Although it was shown that the 

ur point of crude shale oil could be 

duced from 90° F, to below —30° F 

ith little formation of light ends by 
light thermal cracking, the 
drogenation work nducted using 
shale oil without visbreak 
believed that the 
part of the process as a whole 

sulphur 
shale oil 
shale oil at 


Smiru, T. ¢ 
tes. Ind. Eng 
rhe authors 

attack on the problem of 
] 


describe ne 


lucts trom 


nitrogen com 


neans of 
was ¢ 
e crude 
« because it was 
ritical 
is the satisfactory removal of 
and nitrogen from the crude 

Hydrogenation of the 
3000 pounds per square inch gage over a 
fixed-bed nickel 
sulfide plus tungsten sulfide was found 
to give satisfactory results and catalyst 
life with a minimum production 
line and low boiling components. Nitro 
gen was 95 percent removed with a 
hydrogen consumption ot 1800 cubic feet 
vield of hy 


crude 


catalyst consisting of 


of gaso- 
per barrel of shale oil. The 
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Q ways TO REDUCE PUMP REPAIRS 
AND GAIN INCREASED EFFICIENCY 


1 Prevent STEM and SPRING break- 
age. Exclusive double shock ab 
sorber built into Sims valves stops 


impact shock 


Stop wear. Long guide of ROTATOR 
prevents cocking of DISC—assures 
even opening. Rotator controls rota- 
tion of valve disc to increase service 


life— protect spring against crushing 


Keep seating surfaces leak-free. 
Only Sims guarantees the valve 
DISC will rotate every time it lifts 
Does not hammer up and down on 
the same spot or require frequent re 
placement You get three times 
longer wear from seat and disc— 


guaranteed 


Stop valve slam and knock. Quiet 
operation is gained by cushioning 
moving parts and cutting resistance 
to flow through the SEAT... with 
patented inclined ribs. This reduc- 
tion of resistance allows cylinders to 
fill completely. Pump capacity is in- 


creased 20%, 


Sims valves are made in sizes from 
2%" to 1514" to fit any reciprocat- 
ing pump. Valves supplied ready 
to install—cast in individual units 
or in complete plates. 


ont 
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New catalog shows how Sime valves ft any pump— 
how they Leg my Kw comparison charts 
Send for your free copy today 


eee? VALVE CO., INC. 


145 HUDSON ST., NEW YORK 13, N. Y. » M& MBLDG., HOUSTON, TEXAS 
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ACCO 


product 


Premium Quality Features 


@ Body, bonnet, yoke, wedge, and hand-wheel of 
this sturdy R-PaC Gate Valve are forged steel. 
Wedge is heat-treated. Seating surfaces are 
smoothly ground and chromium plated for near dia- 
mond hardness. Stainless steel swinging gland eye- 
bolts and nuts won't corrode or freeze. Furnished 
in '4” to 2” sizes. Screwed, flanged, or welded end. 

It's a premium quality valve but NOT premium 
priced. See your R-PaC distributor or write near- 
est R-PaC district office 


R-Pac 
R-Pac VALVE DIVISION valves 


AMERICAN CHAIN & CABLE 


Reading Pa. Atianta, Baltimore. Boston. Chicago, Denver, 
P, Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport. Conn. 
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drogenated oil was over 100 volume per- 
cent in all instances. The improvement 
in color and odor was marked. A light 
acid treatment resulted in additional 
color stability with little loss in yield. It 
is believed that the hydrogenation proc- 
ess may serve as a means of producing 
shale oil as a synthetic crude oil which 
can be treated by conventional processes 
now used for petroleum oils 


Petroleum Refineries, N. |. Gornarp 
anD J. A. Fowter. Ind. Eng. Chem. 44 
(1952), pp. 503-7 

The article dealing with waste from 
petroleum refineries is one of a series of 
articles in a symposium presented before 
the Division of Water Sewage and Sani- 
tation Chemistry of the American Chemical 
Society, The pollution abatement pro- 
gram at the Sinclair Refining Company 
at East Chicago, Ind., is described, and 
it is the purpose of the paper to discuss 
the results obtained through putting the 
program into effect. The program in- 
volved 4 basic features, first, separation 
of sanitary sewage from other refinery 
waste, second, reduction of over-all vol- 
ume of refinery wastes to a minimum, 
primarily by use of cooling towers for 
recycling cooling water, third, construc- 
tion of A.P.I. oil separator of adequate 
capacity, fourth, treatment of heavily 
polluted wastes at their source before 
they were allowed to enter the refinery 
sewer. The article contains diagrams of 
special equipment used and data show 
ing the results of tests on effluent ma- 
terials 


The Resistance of Fire-Fighting Foams 
to Destruction by Radiant Heat, R. | 
Frencn. Jour. of Applied Chem. 2 (1952), 
pp. 00-4 

An essential property of a fire-fighting 
foam is the ability to remain stable when 
subjected to intensive radiation. The au- 
thor describes experiments to determine 
an index of the resistance of fire-fighting 
foams to radiant heat, and describes the 
development of an apparatus to make 
the measurements. Experiments were 
made to determine the manner in which 
the resistance of the foam to radiant 
heat is influenced by the intensity of the 
radiation and by the expansion factor 
and ultimate shear strength of the foam 
It is shown that maximum resistance to 
radiant heat is obtained from foam of 
low expansion and high shear strength 
and that the heat-resistance index de- 
pends on the water content of the foam 
over the normal range of expansion fac- 
tors. In practice there may be several 
other considerations that will influence 
the selection of foam properties. Foams 
of high ultimate shear strength and con- 
sequent low fluidity would be undesira- 
ble, since the rate at which they could 
cover the liquid surface would be low 
and it might be impossible to achieve 
complete coverage. It may be better to 
use a moderately high value of the ex- 
pansion factor because the greater vol- 
ume of foam produced from a given 
quantity of water may more than offset 
the lower heat resistance of the highly 
expanded foam. Taking all factors into 
consideration it seems probable that 
there will be optimum values for the ex- 
pansion and shear strength of foam pro- 
duced from a particular compound. In 
other words, if fire-fighting efficiency 
were plotted against the expansion fac- 


Petroleum Refiner—V ol. 31, No. 5 





CAUGHT IN A FLOOD 


.»eDug Out of the Mud, 
Kaylo Heat Insulation 
Proved Still Usable! 


WATER SOAKED AND CAKED WITH MUD, these three THE SAME THREE PIECES are shown in this unre- 
pieces of Kaylo Heat Insulation were found par- touched photograph after they were cleaned by 
tially buried in the Kansas City, Missouri, holding them under a water faucet and rubbing 
warehouse of Procter & Gamble after nearly two by hand, then dried with an electric fan. These 
weeks of Missouri River flood water had receded. pieces are still usable—proof of Kaylo Heat In- 
The unretouched photograph above shows the sulation’s resistance to water damage. Other 


wet and mud covered pieces as they looked on 
arrival at the laboratories in Toledo, Ohio after 
shipment in a loosely-packed carton. 


Kaylo Heat Insulation is a hydrous calcium 
silicate —the heat-saving material that is 
revolutionizing insulation practice with its 
outstanding combination of advantages. 


KAYLO .... 


..- pioneered by OWENS i> 


Kaylo Heat Insulation, already installed at this 
plant, was under water during the flood, yet is 
still in place ahd performing efficiently. 


WRITE FOR FREE BOOK —“Kaylo 
Heat Insulation.” Address: Dept. 
N-240, Owens-Illinois Glass Com- 
pany, Kaylo Div., Toledo 1, Ohio. 


* ee. 


in calcium silicate 


ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO — KAYLO SALES OFFICES: ATLANTA + BOSTON + CHICAGO + CINCINNATI + CLEVELAND + DETROIT 


HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY 
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* PHILADELPHIA + PITTSBURGH + ST. LOUIS + WASHINGTON 
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That's high quality metal! 

Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checking static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 
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tor and shear strength of the foam, the 
curves would have maxima 





Products: Properties, 
Utilization and Analysis 





Phthalocyanine Lubricating Greases, 
Vincent G. Firzsimmons, Roserr | 
Merker, anv Curtis R. Sinciererry. /nd 
Eng. Chem. 44 (1952), pp. 556-63 

The need for high temperature greases 
useable above 150° C., or, more particu 
larly, in electric motors at 200° C. or 
above has hec ne increasingly urgent 
Soap used as a gelling agent deterio 
rates rapidly at these temperatures. The 
high melting point, chemical inertness 
and high thermal stability of the phthalo 
cyanine pigments, together with the ex 
ceedingly fine state of subdivision in 
which they are available, make them an 
interesting type of gelling agent for high 
temperature greases. These pigments 
form greases with petroleum oils, sili 
cones, aliphatic diesters, polyalkylene 
glycol ethers, and flurohydrocarbons 
These greases contain 80 percent or 
more of liquid by volume, and maintain 
their structure at temperatures above 
300° C. They are resistant to water, and 
less susceptible to oxidation than soay 
greases. The phthalocyanine pigments 
are not abrasive. Greases of this new 
type have lubricated ball bearings for 
10,000 hours at 80° C. and for as long 
as 900 hours at 220° C. The dev elopment 
of greases that can be used at 200° C 
permits the redesign of electric motors, 
with large economies in space, weight 
and critical materials 


Petroleum, Harry Levin. Analytica 

Chem. 24 (1952), pp. 266-70 
The article is one included in the fourt! 
analytical revie f Analytical Chemis 
rs the literature tor approx 





Chemicals Wanted 

The National Registry of Rare 
Chemicals, Armour Research Four 
dation 33rd, Federal and Dearbort 
Streets, Chicag 16, hz received 
urgent requests he chemicals 
listed b w. If anye as one 
more ven if only one gram quai 
tities, 1 1 rt Registry 
Ethyl ort! 
Sodium 1odon 
Propargyli acid 
Pentabromobenzene 
Methyl! cyclopropane 
N -Methylpiperidine 
para-Nitrobenzenesulfenyl chi 
4,.6-Dibr 1 
p-Sexipheny! 
Hexabr 
Hexadiine 
Methv! vinvl sulfone 
Cyclooctanone 
1,2-Benzenedithiol 
Dimethy! arsine 
3,5-Dihydroxy-2-naphthoic acic 
N-Methyl acridone 
8- Mercaptoquinoline 
Maleic dialdehyde 
Hexa-(p-biphenyl) ethane 


j 


A list similar to this appears iv 
PerroteumM Reriner each mont 
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Above explosion at Perth Amboy June, 1949 Another at Chicago February 1950 


AGAIN & AGAIN & AGAIN 


Stop these losses 
of Life ...and Dollars 
with 
Emergency Relief Vents 


OCcECO V-108 REQUIRED BY STATE FIRE CODES OCECO V-108A% 
EMERGENCY RECOMMENDED BY N. F. P. A. AND A. P. 1. EMERGENCY 
RELIEF VENT RELIEF VENT 


THE JOHNSTON & JENNINGS CO. | 


= Division of = Wedded n 

Furnished in’. 8” — PETTIBONE MULLIKEN CORP. ‘orc‘20:."'sic.. 
4700 West Division Street + Chicago 51, Illinois 
217 


May, 1952—A Gulf Publishing Company Publication 


ee ee ee ot cont og So 

















Here are 25 different steel tubing analyses 


Let us help you 
pick the best 


Low Carbon 
































Low Carbon, '2 Me 

Low Carbon, 1 Mo 

% Cr, 2 Mo 

1% Cr, ’2 Mo 

2 Cr, 2 Mo 

24 Cr, 1 Mo 

* 2'2 Cr, 12 Mo, 34 Si 

3 Cr, ’2 Mo, 1% Si 

3 Cr, 1 Mo 

5 Cr, '2 Mo 

5 Cr, 2 Mo, 1' Si 

5 Cr, “2 Mo, Ti 

7 Cr, '2 Mo 

8 Cr, '2 Mo 

8 Cr, 1 Mo 

9 Cr, 1 Mo 

12 Cr, Al 

17 Cr 

27 Cr 

18-8 

18-8 Ti 

ave a 18-8 Cb 

park complete a f an: ms ‘Ndous fj oy ats. 18-8 Mc | 
pl td Of sev,” = If you 


ICatic On. 


Tm; al. iVe Cc; 
a it a ' 
ins short 00 is parti YS€s thar : 25-20 
4 Job. Supply Cular Y v- a aVe bee » We 
S “OMetimes "Can he} adie . €N used 
<)> « i 
inf Make i so at Ct alter. en ce _ 
t a ation 3 Ube —_ ~~ Tone ades of Stee] 
Oo .e IMp te e 
Live Ce é . 
% > You all the } erg he as 200d 
Adc ress he 


for your job 








date 
vec ws reliable 


an Mri : » an 
25 William py enn ww , in * lad National Seamless is actu- 
e, : . ally pierced from a solid 
billet of high-quality stee! 
Ue a a 
dd) ee 2 
Cr es se el 


NAL 7 Tus, 
BE diy, 
Omp 'SION 


weoll strength. 





NATIONAL SEAMLESS PIPE AND TUBES 


UNITED ee SS oe > 6:8. 4 
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one year from the date of the 

annual review. The subjects 
covered are crude oil, gas, gasoline, 
kerosine and heavier fuels, lubricating 
oil, asphalt, specialties, pollution, sulfur 
and its compounds, various other ele 
ments, catalysts and a number of miscel 
laneous items 


mately 
previous 


Theoretical Basis of the Bouguer-Beer 
Law of Radiation Absorption. Frenerick 
C. Srronc. Analytical Chem. 24 (1952), 
pp. 338-42 

The author has observed that the rela 
tionship of absorption of radiation to 
thickness of absorbing material and‘con 
centration of an absorbing component is 
customarily presented as the result of an 
experiment. In view of his desire to see 
a derivation based on theory only, the 
author developed and presents such a 
derivation, based only upon the modern 
theories of matter and energy. The radi- 
ant power of a beam is considered as the 
number of photons passing per unit time 
and the process of absorption is con 
ceived as the capture of 
molecules or ions, the probability of cap 
ture is related to a ratio of areas in a 
given element of material. This is inte 
grated over three dimensions for identical 
photons, that is monochromatic radia 
tion, to yield the familiar absorption law 
The general case of a beam with a con- 
tinuous distribution of wave lengths is 
obtained by further integration and the 
given in several forms. Since 
some of the equations are difficult to 
comprehend, the author presents graphi- 
cal interpretations, followed by analysis 
of possible methods of employing the 
law in practical work. The causes of ap 
parent deviation are considered and dis 
cussed toth the theoretical derivation 
and the graphical interpretations of the 
absorption law will make it more intel 
ligible and fruitful in its application to 
analytical work 


photons by 


results 


Ethyl Announces Ignition 
Improver For Diesel Fuels 
The Ethyl ¢ 


service tests underway 
improver for diesel fuel which will make 


orporation has extensive 


on a new izmton 


refiners to improve the 
distillates. The 
mixture of pri- 
blended 
pertormance 
oil indus 


ssible for 
number of middle 


ut pe 
cetane 
compound consists of a 
mary amyl nitrates, which is 
into the finished fuel. The 
tests being undertaken by the 
try follow extensive investigations al 
ready in progress. These include large 
service tests by the U. S. Navy 
road tests in diesel trucks, and 
Ethyl Research 
mmercial 


scale 

ver-the 
full-scale 
laboratories 
duction awatt 


tests in the 
at Detroit. ¢ pro 
s the utcome ot the serv 


ice tests 


Nuclear Laboratories Set-Up 
To Develop Atomic Power 
The establishment of the Walter 
Kidde Nuclean Laboratories, Inc., with 
the primary developing 
ommercial atomic p 
nomnced, 


objective t 


wer has been an 
ivatel\ 


research 


and is the first pr 
financed laboratory dedicated to 
in nuclear power. It is an associate of 
ther Kidde enterprises, which include 


Walter Kidde & ( 


mpany In The 


May, 1952 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 


@s it passes through the shell to the 
suction connection outside the tank 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 


heavy viscous oils to permit their withdrawal from storage ta 


are also preheating the lighter grades 


nks. They 
of fuel oils to their proper delivery 


temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK 

@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 

@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 


SUCTION OIL HEATERS 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 
Our extensive st ks 
ind 


of tubing pipe 


enable st make 
esto 


quick deliver 


meet your immedi 


ate requirements 
Write for Descrip 
tive Literature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, E 
30 Rockefeller Plaza, 


1 Gulf Publishing Company Publication 


ENGINEERING 
CORPORATION 


LIZABETH 4, NEW JERSEY 
NEW YORK 20, N.Y. 
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Multi-stream brazed aluminum heat exchanger unit by The Trane Compony 


_HOW TO BE FRUGAL AT 


-320°F. 


ES 


If sub-zero process equipment means high material 
costs in your thinking, you're in for a surprise. 

Aluminum saves 25% to 50% over other metals 
suitable for sub-zero service. And how suitable is 
aluminum? Down to -320° F., aluminum actually 
improves 23% in yield strength, 80% in elonga- 
tion, 67% in tensile strength! 

Look at more savings: In fabrication and instal- 
lation, 50% lighter aluminum equipment is easier 
to handle. It is easy to weld, machine and cast, 
using standard equipment and standard tech- 
niques. Its chemical inertness and resistance to 
corrosion avoid batch and process contamination. 
Its high thermal conductivity and ductility speed 
filling of vessels with cold liquids, improve ex- 
changer efficiency. Another way of saying alumi- 
num smooths your processing problems. 

Aluminum equipment is no stranger to tonnage 











oxygen, propane chilling, dewaxing and other 
sub-zero processes. Alcoa's development engi- 
neers are anxious to give you complete details. 
Simply write (on your company letterhead) to: 


ALUMINUM COMPANY OF AMERICA 
1864E Gulf Building . Pittsburgh 19, Pennsylvania 


YY, ) 
ALCOA tilin ALUMINUM 


laboratories will perform research, de- 
velopment and experimentation in the 
field of nuclear energy. The services 
of the firm will be available to other or- 
ganizations interested in the design of 
nuclear power plants or in applications 
of nuclear technology to their products 
and processes. Technical activities will 
be under the executive direction of Dr 


Karl Cohen 


Oil Chemists Schedule 
Short Course at Rutgers 


The American Oil Chemists Society 
Short Course to be held at Rutgers Uni- 
versity in July, will feature industrial 
trips. Plants to be visited are the Lever 
Brothers, Edgewater, N. J.; Howard 
Smith Company, Port Newark, N. J.; 
Wobrun Chemical Corporation, Kearny, 
i. J.; and Colgate-Palmolive-Peet Com- 
pany, Jersey City, N. |] 

Dr. Foster Dee Snell ts general chair- 
man of the meeting which will be held 


July 7-11 


ASTM Announces Change of 
1953 Annual Meeting Date 


The American Society for Testing 
Metals has announced that it has 
changed the date of its annual meeting 
for 1953 from June 22-26 to June 29- 
July 3. As previously announced, the 
meeting will be heldin Atlantic City, 
N.J. This change has been made at the 
request of the Departments of Com- 
merce and State and specifically of the 
United States National Commission of 
the Pan American Railway Congress 
Association 


U.S. Rubber President 
Requests Government Sale 


H. E. Humphreys, Jr., president of the 
United States Rubber Company, has 
recommended that the government im- 
mediately offer private industry an op 
portunity to lease all government-owned 
GR-S synthetic rubber plants, including 
feedstock facilities, as a step toward 
eventual sale of the plants to private 
operators. Humphreys also recommended 
that the Rubber Act of 1950, which ex- 
pires June 30, 1952, be amended to give 
the government authority to sell the 
plants to qualified operators and that it 
be extended for a maximum of one year 
to June 30, 1953, at which time the offer 
to sell would become subject to imme- 
diate acceptance 

“The way to start is to lease the plants 
to private industry at once,” he said 
“The present law permits leasing. I can 
see no reason for further delay. I believe 
that most rubber manufacturers would 
prefer a lease arrangement because it 
would give them an opportunity to ascer- 
tain operating costs under private man- 
agement.” He said this information is 
necessary to enable the government and 
prospective buyers to determine accu 


rately a plant's actual value 


Richard Huey, Deep Rock, 
Opens Consulting Office 

Richard K. Huey, long time produc- 
tion vice president of Deep Rock Oil 
Corporation, has opened a private petro- 
leum consulting office in Tulsa and in 
addition will operate as a gas company 
owner in the Atlas Life Building. The 
Cimarron Gas Company will operate a 
gas transmission system in Payne and 
Lincoln Counties, Okla 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


From the Official Gazette, February 26, and March 4, 11, 





REFINING 





U.S.P. 2,586,777. Method of Separating 


Olefins from Hydrocarbon Mixtures. 
(. R ‘ t t Houdry Pr 


cess 


iquid i 
1 with 
temperature 
removed 
s treated wi 

responding 

nm is stearn 

alkali \ sub 

t btaine 


m liquid 


ne in the 
reatment witl 
f 70-100°F. in a 


U.S.P. 2,586,889. Separation of Straight- 
Chain from Branched-Chain [wt 
carbons. H. G. Vesterdal and \ 
Konrad to Standard Oil Devel 

\ mixture 

" t-chain 


rmally 


1 
ke 
1500 


U.S.P. 2,587,595. Separation of Hydro- 
gen Halides from Olefinically Unsatu- 
rated Compounds ha, A. ( 

H | 


U.S.P. 2,587,640. Recovery of Acid Val 
ues from Petroleum Refining Sulfuric 
Acid Sludges. H. Mil 
born Sons. In 
A stream 

petre 


into a decor 


vyleurn re 


acety 


HEINZ HEINEMANN 


18, 25, 1952) 


heated gas is continuously passed into 
is zone in heat exchange relation with 
the sludge The gas heated to a tempera 
ture above 500°F. contains at least 75 
percent by volume of steam. The tem- 
perature is maintained sufficiently high 
and the contact period between sludge 
and gas sufficiently long to coke the 
major portion of the hydrocarbons. The 
gaseous decomposition products formed 
are subjected to water condensation, and 


SO, gas t hich purity is recovered 


+} 


theretrom 


U.S.P. 2,587,643. Deasphalting Mixtures 
of Hydrocarbons. H. C. Myers to So 
Vacuum Oil Company, Inc 
An asphalt-containing fluid charge 
stock is contacted with an agent con 
sisting of 1-20 percent by volume of an 
rganic carbonate and the balance major 
agent, such as propane, at 
above that at which paraf 
tm wax is insoluble in the mixture of 
charge stock and agent to about 206°F 
\ deasphalted oil having a Conradson 
residue of 0.4-6 percent by weight 
s obtained in greater yield than without 


cony 


deasphalting 


a temperature 


carbon 


addition of the organic carbonate 


U.S.P. 2,587,689. Separation of Acetylene 
from Gaseous Hydrocarbon Mixtures. 
E. O. Box, Jr., to Phillips Petroleum 
Company 
\ mixture of acetylene and gaseous 

paraffins is scrubbed with liquid aceti 
inhydride in the absence of water. The 
lene is preferentially dissolved 
while more saturated hydrocar 
lissolved 


therein 


bons 


U.S.P. 2,588,056. Separation of Propene 
and Propane by Extractive Distilla- 
tion. |. W. Teter and I Shand te 
Sinclair Refining Company 


remaim ul 


mixture is extrac 
multi 
about 


pene-propane 


led with a less volatile 


onent solvent mprising in 


volume proportions acetonitrile as 
nt and 

nitrile as 
traction rich in propane 
action con 


acrylonitrile of 
a second com 


n a liquid fr 
and solvent 


U.S.P. 2,588,063. Separation of Propene 
and Propane by Extractive Distilla- 
tion. S. |. Wayo, J. W Teter and | 
W hand to Sinclair Refining Cor 

this patent is closely 
U.S.P 


ponent here ts tormec 


2.588.056. The 
} 


7.8 percent by volume of aceta 


opionamide, and the second 


by 88.6-72.2 percent of ace 


tonitrile or propionitrile 


U.S.P. 2,588,296. Gas Treatment and Ap- 
paratus Therefor. G. F. Russell, Jr., 
to Aluminum Company of America 
A system is claimed for receiving 

handling, and treating moisture bearing 

gaseous hydrocarbon fluid issuing, under 
from a well 


relatively high 


U.S.P. 2,588,305. Process for Distilling 
Hydrocarbons. H. E. Sullenger t 
Phillips Petroleum Company 
A liquid feed stock of a multicompo 

hydrocarbon mixture is separated 

boiling and a low boiling 
myecting it in uniorm flow 
temperature into a frac 
tionating zone and withdrawing a major 
portion of the higher boiling residual 
product. This portion is subjected to in 
direct heat exchange with the liquid feed 
stock. The remaining portion of the high 

boiling residue is withdrawn at such a 

rate that the level of accumulated residue 

section of the tractionating 
nstant. The twe 
finally combined 


pressure, 


nent 
into a 
fraction by 
and at uniform 


high 


in the lower 
zone is maintained ¢ 


residual fractions are 


U.S.P. 2,588,346. Refining Gasoline and 
Petroleum Oils with Aqueous Anti- 
mony ae George R. Bond, 
Ir., to Houdry Pr Corporation 

iieiad hydrocarbons are 

removal, sweetening 
and stability improvement with an aque 
of antimony trichloride. At 

d up to 10 percent of 

used per 


cess 


I iquid petr 


treated for color 


ous solution 
least 0.1 percent at 
saturated SbCl, solution are 
1 hydrocarbon 


volume of liquid hyd 


U.S.P. 2,588,506. Extractive Fractiona- 
tion Process. |.. ( etterly to Shell 
Devek 


\ process for extracting hydr 


pment Company 
carbons 
by complex formation with urea or thio 
urea is described in which the raffinate 
is fractionated witl 


treatment, such 


trom the extractio 
without a 

as 1somerizati : a traction rich in 

extractable mater I led to the 


tion «ft 
! ste 


extrac 


U.S.P. 2,588,602. Fractionation of Or- 
ganic Compounds by Adduct Forma- 
tion. ( Adams and R. A. Diner 
stein to Standard Oil Company of In 


diana 


A mixtur “ < v urea 


j 


adduct 
forming carbons of 


different 


im ure s 


ntacted witl 
nt and an amount of urea 
sufficient to react with all the adduct 
forming hydrocarbons of highest mole 
but insufficient to 
1 


weight, react with all 


adduct-forming hydrocarbons 
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SAFETY DEPOSIT VAULTS FOR 


VITAL FUELS... Cy@IL welded 


steel storage, Fabricated and Erected to 
Specifications for Crude Oil, Refined Products, 
Chemicals—Any Type, Any Size, Anywhere 


-_ \ 

















« 
a . 
SINCE 1913 


@ STEEL PLATE FABRICATORS AND ERECTORS 
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the hydrocarbon 


1s Separate d 


sulting urea adduct of 
of highest mole weight 


U.S.P. 2,588,794. Method of Separating 
Oil from Water. P. D. Barton to Sur 
Oil Company 
An oil-in-water 

ample, obtained from a 

ing operation of the fixed bed type 

containing a relatively minute amount 

(less than 200 p.p.m.) of petroleum dis 

tillate oil, is passed through a bed of 

glass wool having a fiber diameter less 
than 0.001 inch. The rate of flow is 
maintained sufficiently low to affect coa 
of the oil particles. An oil layer 


r ex 
crack 


and 


suspension, as 


atalytic 


" 
lescence 


ce 


and a water layer are formed and sepa- 


rated 


U.S.P. 2,539,198. Process for Breaking 
Oil-in-W ater Emulsions. L. T. Mon- 
son to Petrolite Corporation, Limited 
An oil-in-water emulsion is broken by 

means of a reagent comprising a sub- 

stituted imidazoline of the formula 


N C(B) 


N 
H 


or compounds of this type wherein the 


Corrosion —AN ALLY OF THE cneMY 


CORROSION — the great saboteur— works night and day 
making old storage tanks useless and necessitating costly repairs 
to new. In some sour crude areas, new tanks have been rendered 


useless in as little as 18 months. 


Now, with steel again in short supply, you will have to get the 
maximum years of life from each tank so there may be more steel 


for defense. 


NATASCO products will prevent corrosion from getting a start 
on your new tanks and prevent further corrosion on old ones. 


NATASCO corrosion prevention products have been proved by 
years of successful use. NATASCO also provides experienced 
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CONTRACT SERVICES 


Tank Welding Repoirs and 
Maintenance 


Installation of Tank Appurtenances 
Tank Painting 
Application of Protective Coatings 


Tenk Cleaning — BS&W Emulsion 
Chemical Treating 








f 


Lease Tank Service—West Texas Area 


California Representative: 


crews for the preparation and 
application of these products. 


Learn how you can get the most 
in years of additional service from 
your tankage. Wire, telephone 
or write for complete information. 


New England Representative: 


Williams Construction Co. Coast Contractors, Inc. The McKin Company 


Odessa, Texas 


2627 Atlantic Ave. 


P. O. Bex 711 
Pertiand, Maine 





H atom is substituted by R or DR, and 
wherein B is hydrogen or an alkyl radi- 
cal with less than 8 C atoms, D is a di- 
valent amino or non-amino organic radi- 
cal with less than 25 C atoms, and R is 
hydrogen, an aliphatic, or a cycloali- 
phatic radical 


U.S.P. 2,589,199, U.S.P. 2,589,201. Proc- 
ess for Breaking Emulsions of the 
Oil-in-Water Class. L. T. Monson to 
Petrolite Corporation, Limited 
The processes according to these pat- 

ents are related to that of U.S.P. 2,589,- 
198. Another type of demulsifier is here 
employed which is obtained by reacting 
certain poly-halogenated non-ionized or- 
ganic compounds and a condensation 
polymer obtained by heating a certain 
type of tertiary aminoalcohol 


U.S.P. 2,589,380. Process for Separating 
Normal Aliphatic Hydrocarbons from 
Organic ixtures Thereof. H. V 
Hess, G. B. Arnold, and J. K. Truitt 
to The Texas Company 
Normal aliphatic and alpha-substi- 

tuted aliphatic hydrocarbons containing 
at least 6 C atoms are isolated from or 
ganic mixtures by contacting these mix- 
tures with 4,4’-dinitrodiphenyl at a tem- 
perature below 160°F. A solid complex 
of this compound with the said normal 
aliphatic hydrocarbon or the like is 
formed, from which this hydrocarbon 
may be recovered 


U.S.P. 2,589,960. Recovery of Olefin Hy- 
drocarbons. G. C. Ray to Phillips Pe- 
troleum Company 
A mixture of olefins and saturated hy- 

drocarbons is contacted with a solution 

of a cuprous salt in orthophenetidine 

The olefin of the mixture is preferen- 

tially dissolved by this solution and can, 

thus, be separated from the undissolved 
saturated hydrocarbon 


U.S.P. 2,589,979. Solvents for Gasoline 
Inhibitors. B. R. Strickland to Stand- 
ard Oil Development Company 
A motor gasoline contains certain 

small amounts of N-N*-di-secondary- 

butyl p-phenylendiamine and para-di- 
oxan to inhibit oxidation of gum-formers 
and the like in the oil 


U.S.P. 2,589,981. Drying of Solid Adsor- 
bents. R. L. Weeks to Standard Oil 
Development Company 
Petroleum oils boiling in the gas oil 

and lubricating oil range and containing 

aromatic type compounds are treated 
with silica gel to remove these com 
pounds. The enriched gel 
tacted with a liquid paraffin hydr: 
solvent of 4-8 C atoms at a temperature 
slightly below the b.p. of the solvent to 
adsorbed aromatics. The lean 
finally treated with super 
of the same 


silica is con 


carbon 


remove the 
silica 
heated vapors 


gel is 


solvent 


U.S.P. 2,590,322. Adsorption Process. 1) 
H. Imhoff and C. H. O. Berg to Union 
OI} Company of California 

mixtures, such as 
tained in the production of ethylene ox 
ide from ethylene, are separated by con 
tact with a moving bed of lean granular 
and further treatment of the 
adsorbent by stripping gases 


Caseous those ob- 


adsorbent 
enriched 





POLYMERIZATION 
AND CONVERSION 





U.S.P. 2,586,996. Preparation of Poly- 
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Du Pont Purchases 
Plant Site in Texas 


A 562-acre tract in the Beaumont, 
Texas area was recently purchased 
by the Organic Chemicals Depart- 
ment of the Du Pont Company. The 
Petroleum Chemicals Division, sup- 
plier of tetraethy! lead, is part of this 
department 

The plant site is bounded by the 
Neches River and the Kansas City 
Southern Railroad. Definite plans for 
plant construction on the new site 
have not yet been announced. The 
land, however, was purchased for the 
purpose of expanding the Company's 
regular manufacturing activities 

The location is conveniently close 
to an ample supply of petrochemicals 

used in making many Du Pont 
products. There are now three major 
Du Pont Company plants in Texas, 
at Sabine, Victoria and Houston. 











NEW DU PONT MARKETING AID... 


Unique Mileage Calculator 
Now Available for Your 
Special Gasoline Promotions 


Why does a motorist select your gas 


oline brand . . . or your competitor's? 

Miles per gallon is, no doubt, one of 
his most important considerations—be- 
cause he can see how it affects his pock- 
etbook. That’s why many car owners 
are interested in keeping score on gas- 
oline mileage 

By giving the motorist an interesting 
gadget that helps him determine his 
mileage accurately, you can gain his 
friendship and often create a favor- 
able impression for your brand. 


The new Du Pont gasoline mileage 
calculator is designed to help you do 
just that. It is essentially a circular slide 
rule with simple settings that tally 
miles-per-gallon performance. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Compony (Inc.) 
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New Visual Training Aid 
On Blending Plant Safety 
Developed by Du Pont 


“Safety” is always a password to the successful handling of tetraethyl lead. 
And uniform handling procedures are of prime importance in maintaining 


safety in the blending area. 


Since tetraethyl lead was first used in gasoline in the early twenties when 
Du Pont developed a safe commercial method for making it, a variety of 
methods for training blending personnel have evolved. 


THIS NEW DU PONT TEL SAFETY PRESENTATION can be clearly seen by o group of 20. And it 
is specially designed for convenient handling by the training instructor or discussion leader. 





The calculator accurately figures the 
mileage on fuel measured to the near- 
est fifth of a gallon. And a handy indi- 
cator, which the motorist sets with each 
tank filling, automatically keeps track 
of his previous mileage. But the tank 
has to be completely filled at each gas 
stop to enable the motorist to maintain 
a continuing check . . . which is, of 
course, to your advantage. 

Complete instructions, plus your 
trade-mark and brand name are printed 
on the front of the calculator, It carries 
no other advertising. This makes it an 
ideal tie-in for your special promotions 

such as the introduction of a new or 
improved gasoline, the opening of a 
new station, or as a low-cost write-in 
item for testing your advertising or 
radio program. 

The Du Pont calculator design is 
available to oil companies who, in turn, 
would have them made with their own 
brand name and trade-mark in any 
desired quantity. 





Now, to fill the need for a single, easy- 
to-understand tool for training prospec- 
tive blending plant operators, and as a 
refresher course for experienced per- 
sonnel, a carefully detailed turnover 
presentation has been developed by 
Du Pont. And this new visual training 
aid may well become the standard for 
training blending plant operators 
throughout the country. 


CLEAR, SIMPLE 


Stressing “correct operating proce- 
dures” as a means to safety, the presen- 
tation convinces viewers that correct 
operation, while not difficult, is vitally 
important. And the presentation is for- 
tified with plenty of “reason why” to 
make its message penetrating. 

For clarity and human interest, the 
turnover is made up of a series of easy- 
to-understand illustrations and dia- 
grams. The simple, straightforward 
text on the back of the turnover is read- 
ily visible to the instructor, either for 
reading verbatim or as a guide for 


ee eee See 


er eee 
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Safety Turnover 
delivering the presentation 
own personal showmanship. 
Big enough for visual impact, yet 
small enough for convenient handling 
the 47 pages are 15%” by 24”. Color 
has been added to many of the illustra 
tions to show graphically and vividly 
the actual flow of liquids during the 
unloading and blending operations. 


STEP BY STEP 


The presentation is divided into two 
sections—tank car unloading and blend 
ing plant operation. He alth precautions 
ind the use of proper procedures are | 
inalyzed step by step. 


CLOSE AND LOCK DOME 


with his 











| REMOVE WHEEL BLOCKS ) 


A TYPICAL PAGE shows graphi- 
cally the important steps in pre 
poring a TEL tank car for release. 





In addition to the actual turnover 
protected by an attractive “Fabrikoid” 
binder, an “Instruction Manual” has 
been prepared to assist the speaker in 
the initial stages of becoming familiar 
with his presentation The handy 8%” 
by 11” size of the manual permits the 
speaker to study his material at his 
lesh on a plane or train with 
uit the necessity of ww Soh the larger 





at home 


turnover. 








ALWAYS __ bothe 
thoroughly offer work 
ing with TEL 


NEVER fouch 
anything contaminated 
with TEL compound 
without rubber gloves 











HUMOROUS FIGURES add 
interest to a serious point. 


for either the 
cTews 
follows 
Satety 


Suitable 
perienced 
Du Pont turnover 
of the National 
Safetygraph 


novice OFT eX 
the new 
the stvle 


Council's 


bl nding 


Coordinator of Du Pont District Laboratories 


THE PROMOTION of ARTHUR F. BOWE 
to the position of Laboratory Coordi- 
nator was recently announced by the 
Du Pont Petroleum Chemicals Division. 

Since 1949, Bowe has been manager 
of the Division’s Eastern District Labo- 
ratory at Wilmington. This laboratory 
serves refineries on the Atlantic sea- 
board of the United States. He had pre- 
viously been acting manager of the 
Gulf Coast District Laboratory at 
Houston, Texas, and supervisor of the 
analytical section of the Du Pont Pe- 
troleum Laboratory. 

Before joining Du Pont in 1947, 
Bowe was with the Cities Service Oil 
Company at East Braintree, Mass. He 
was graduated, with a B.S. in chemis 
try, from Tufts College in 1939 and 
during his senior year was a teaching 
assistant in chemistry. 


ARTHUR F. BOWE 








Du Pont Historical Highlights 


An early supplier of Du Pont was a 
Philadelphia ion that sold kegs to the 
powder mills. The containers were all 
sizes and qualities, causing confusion 
in sales and frequent losses from break- 
age and dampening of the powder. 
Later, Alfred Victor du Pont, son of the 
founder, built his own cooperage shop, 
designed a satisfactory standard keg 
and, thereafter, made the containers on 
the mill premises. 

Today, containers, ranging all the 
way from paper envelopes to the tank 
carrying Du Pont’s TEL, rank 
among the most important products 
Du Pont purchases. And Du Pont buys 
from more than 30,000 firms. Petrole- 
um companies, suppliers of the petro- 
pe wtheree used in making Du Pont 
products, rank well up among the firms 
supplying the largest volume of com- 
fities bought by Du Pont. 


cars 


moc 








MOVIES AND 
LITERATURE AVAILABLE 


Here is a partial listing of the movies, 
bulletins, reports, booklets and aids 
available to you through the nearest 

Du Pont Petroleum Chemicals Divi- 

sion district office: 

Safety for the Small Refinery — A 42- 
page book on how to set up an ef- 
fective small refinery safety pro- 
gram Serial A-2848 

Stability of Present-Day Gasolines — A 
12-page paper on the value of stor- 
age tests — as compared with induc- 
tion period—for determining stability 
of modern gasolines Serial A-3199 

Pipeline on Wheels—A 26-minute, full- 
color movie on tank truck safety. 
Suitable for both training and public 
relations purposes. 

Prints of Du Pont films are available to 

oil companies for training and publie 

relations purposes. They may be bor- 
rowed or purchased. 
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E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division @ Wilmin 
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Patents 





merizable Non-Polar Substances. Fritz 
Rosenthal to Radio Corporation of 
America 
A volatile non-polar product, which is 
nstable in the presence of heat is pre- 
pared from a reaction mixture heated by 
irequency energy Thus styrene 
and non-polar substituted styrene com 
inds can be produced as monomers 
thout polymerization 


U.S.P. 2,587,729. Process for Conversion 
of a Mixture of Hydrocarbonaceous 
Solids and Liquid Hydrocarbons. |! 
( Huff to Universal Oil Products 
Company 
A mixture of hydrocarbonaceous solid 

material, sucl as oil-sl ale tar sand, and 

the like, and a fluid medium is subjected 
elevated temperature under non-cok 
conditions and further treated under 
iditions to effect pyrolytic conversior 
mixture in a process. Details of 
ich are claimed 

U.S.P. 2,587,791. Resinous Copolymeri- 
zation Products from Aromatic Ful- 
venes. R. I. Thompson and H. S 
Bloch to Universal Oil Products Co 
pany 
Unsaturated vdrocarbons with 1-2 

double bonds are copolymerized wit! 

aromatic monofulvenes at a temperature 
of 25-300°C. Resins are produced 


U.S.P. 2,588,075. Method for Gasifying 
age see or Fuels. F. T. Barr, B 
Roetheli and W. G. Scharmann to 
Stan lard Oil Development Company 
Solid carbonaceous materials, such 
oil-shale, tar sands, coal, and the 
are converted into valuable volatile fuels 
by a process claimed in detail, wherein 
efficient generatior f heat from the 
olid materials is obtained with the pro 
luction of CQ, m preterence to ( 


gaseous combustion product 


U.S.P. 2,588,076. Method for Gasifying 
Fuels. E. J. Gohr to Standard Oil De 
velopment Company 

he process of this patent is related 
f U.S.P. 2,588,075. It is con 

with the production of gaseous 

m solid carbonaceous materials 

U.S.P. 2,588,323. Production of Ethyl- 
ene. L. Kniel to The immus Com 
pany 
Details are claimed for the conversion 
a normally gaseous hydrocarbon mix 
ire heavier than methane to an un 

rated hydrocarbon of lower ole 

ht, a rectifying absorber being used 
l and I ydrogen 
introduced 

the leetha 


U.S.P. 2,588,331. Recovery of Alkyla- 
tion Sludge Acids. N. Titlestad t 
Nicolay Titlestad Corporati 
Acid sludge as resulting fr the al 

kvlation process of d gasoline 

| containing H.SO, water, and at 
ast 4 percent hy arbons is contim 
sly passed tl gha reactor ere 
heated to t constant boiling tem 
ture of 98 percent acid. Concentrated 
gas is continuously passed into the 
rin an amount sufficient to react 
all the carbon of the hydrocarbons 
form SO, and CO: More details are 


laimed 


HOW MUCH ARE 


SLIPPING “ACCIDENTS COSTING YOU? 
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ACCIDENT REPORT 


¢ accident: 


There's an easy, economical way to end 
slipping accidents that steal man-hours 
and drag production down. Put positive 
non-slip protection in your plant with 
exclusive A.W. Avcrip Abrasive Rolled 
Steel Floor Plate. 


NON-SLIP—EVEN ON STEEP INCLINES! 


ALGRIP is made by rolling tough abrasive 
grain (the same kind used in grinding 
wheels) ype as an integral part of 
the steel plate’s upper portion. When 
you walk on Avcrip, hundreds of tiny 
safety brakes grip your feet at every 
step. Result: It’s virtually impossible to 
slip—even on steep inclines. 


WEAR WON'T WEAR OUT ITS SAFETY! 


Avcrip’s safety isn’t merely a surface 
treatment. Note the even distribution 
and depth of the abrasive grain. As the 
surface wears, new particles are exposed, 
so ALCRIP keeps its non-slip qualities for 
a lifetime. It needs no maintenance. 
Rolled steel makes it stronger than other 
abrasive floorings. It withstands hard 
blows and heavy loads without cracking 
or breaking. And thinner sections can be 
used without reducing load carrying 
capacity. 


Get Full Details of ALGRIP Today 


Our new Booklet A-18 gives complete technical details, 
suggests uses. Write for your free copy. It may save you 
countless hours and dollars! « 


A.W. 


ABRASIVE ROLLED 
A LGRIP STEEL FLOOR PLATE 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. 


Other products: PERMACLAD Stainless Clad Steel ¢ A. W. SUPER- 
DIAMOND Floor Plate © Pictes © Sheet © Strip © (Alloy and 


Special Grades) 
Over 125 years of iron and stee! making experience 


Vay, 1952 ! Gulf Publishing Company Publication 





HEADQUARTERS FOR 
HEAVY STEEL FORGINGS 


; *. 
Re 
Px 

e 


<! 


STEEL ROLLS 


PRESSURE 
VESSELS 
Whatever your needs for heavy steel forgings in indus- 
seh Midvale can assure you of the finest in craftsman- 
ns ‘shipy precision and ultimate performance. Whether it 
\ jalweldless gear rings for turbine speed reduction . . . 
PRESS 3 4 «cylinders for hydraulic presses . . . weldless high-pressure 
CYLINDER ‘vessels for oil refining, gas reactions and steam genera- 
< tion or hardened and ground steel rolls for cold rolling 


carbon and alloy steel, stainless steel, aluminum, copper, 


brass, zinc, foil, paper, linoleum, plastics and rubber . . . 


Midvale engineers can help you design them. Midvale 
craftsmen, with the most modern equipment, will build 
them to your most exacting specifications. Put your 


heavy forging problems in our hands. 


THE MIDVALE COMPANY 
NICETOWN, PHILADELPHIA, PENNA. 
OFFICES: NEW YORK + CHICAGO + PITTSBURGH 
WASHINGTON ~- CLEVELAND + SAN FRANCISCO 














ams “All those in tr ROLLING 
se : "| of BETTER T 
Zaon ot Bropylene wth Land Cote a thads SOY 


lyst Complex. Carl S. Carlson, Robert 


S. Merrington and Frank A. Biribauer a7 9 
to Standard Oil Development Com Al R kK T yy > | 
pany 
A catalyst solution consisting of a [ - 

complex of BF; and diisopropylether in 

a complex of BF; and diethyl ether is 

used to polymerize propylene at 0-91°C 

and produce predominantly C, through 

Cu polymers 


U.S.P. 2,588,425. Preparation of Tetra- 
Isobutylene. D. R. Stevens and R. S Put it to a vote by the operators who have 


Bowman to Gulf Research & Develop- 
ment Company used all kinds of tube rolling equipment 


letra-isobutylene is prepared from di- and you will come out with an overwhelm- 
sobutylene by contact with a BF;-ether ing preference for AIRETOOL. This is true 
: 55°C he mrenente & 
‘ enplex at . 5°¢ A ; 1e presence of because AIRETOOL tube expanders are 
am mer reaction soiven 
easy to use don't break down when 
i ae 2,588,426. Preparation of Tri-Iso- the going is rough produce neatly rolled 
utylene. D. R. Stevens and R. S . a 
‘ oints that withstand highest pressures 
Bowman to Gulf Research & Develop —" ) P 
ment Company 
Isobutylene is introduced below the 
surface of a liquid body of equimolecular ” 
BF;-ether complex maintained at 45- owt" 
70°C. Tri-Isobutylene is predominantly 
formed 


U.S.P. 2,588,890. Allyl Alcohol-Styrene 
Copolymers. E. C. Shokal and P. A 
Devlin t Shell Development Com 
pany 
\ mixture of allyl alcohol and 10-40 

percent styrene is heated at 100-200°¢ 

vhile bubbling oxygen therethrough 

The resulting copolymer is completely 

esterfied with unsaturated fatty acid of 

12-20 C atoms. A drying ester is formed 


U.S.P. 2,588,975. Reaction Rate of an 
Emulsion Polymerization Process. ( 
F. Fryling and A. E. Follett to Phil 


im Company 
™ @eeeeoeoeooeeeoe o (RRR. 
nulsion polymerization of 


material comprising styrene 
l f diisopropylbenzene . . . 
the like, and 0.05-2 Cuts rolling time in 
aptan with 8-16 
100 ps by weight of 


mer materiz are dissolved 
rene The resulting solution is 


ler special conditions and in the 


f an emulsifier for the emul 
polymerization « ronomeric ma 
] erature 10" to BOC 


U.S.P. 2,589,109. Fluidized Distillation 
of Shale. H. Z. Martin and F. T. Barr 


t Standard Oil Development Com 


I ‘ n of oil 
wrmally liquid hydro 
carbons is maintained in the 
listillation zone in the form of a dense 
fluidized be subdivided solids. Solid 
lignite or | minous coal f particl 
size different from that of the fresh oil 
shale is added to this zone, — _ There's an 
xvgeen containing Kas 1s supper te . 
generate heat by burning the “4, bitumi AIRETOOL Tube \ SPRINGFIELD, OHIO 
s materials. The generated heat is Cleaner and Tube 
nployed by direct heat exchange be Expander for Every ss , lids tae 
caeen Be ot Site ane © ‘i —— Type of Tubular >». NEW YORK ‘PHILADELPHIA 
a a, _ aoe ee hy Construction. CHICAGO, TULSA 
ee BATON ROUGE, HOUSTON 
U.S.P. 2,589,124. Method and Apparatus 
for Handling Fluidized Solids. John 
W. Packie to Standard Oil Develop- 


ment Company 


Vay, 1952 1 Gulf Publishing Company Publication 





EXPANSION JOINTS 
OF STABILIZED STAINLESS 


ave Money AU Along the Lime 


CATALYTIC CRACKER EXPANSION 
JOINT ASSEMBLY ...one of the larger 
sizes of Sola-Flex equipment of this type 
fabricated from stainless chromium-nickel 
steel. 


WELDING STAINLESS STEEL FABRI- 
CATED expansion joint assembly at Solar 
Aircraft Company's San Diego plant. 


© RESIST CORROSION AND HEAT 
e FORM AND WELD READILY 


In oil refineries, chemical plants, steam and gas turbine 
installations... 


Wherever pipe carries material at elevated tempera- 
subjecting components to thermal expansion 
that’s the field for stabilized stain- 
less steel bellows and expansion joints. 


tures. 
and contraction .. 


A new line of such equipment has been developed 
by Solar Aircraft Company of San Diego, California, 
and is now available under the trade name “Sola-F lex.” 


Made from chromium-nickel stainless steels of the 
stabilized types (A.LS.I. Types 321 and 347) “Sola- 
Flex” bellows and expansion joints have established 
in a 


completely satisfactory performance records 


variety of rugged applications 


In addition to high strength and corrosion resistance, 
these types of stainless steel, in gauges from .005” to 
.125”, possess good forming and welding characteristics, 


THE INTERNATIONAL NICKEL COMPANY, INC. 


278 


and withstand fatigue, impact, wear and abrasion. 


Industrial applications demand such properties. For 
example, expansion components to accommodate 6” 
to 36” pipe in a large catalytic cracking plant called 
for the stamping and forming of more than 600 dia- 
phragms. And since the pipe carries a highly abrasive 
catalyst dust at 1100°F., it requires the hardness, 
creep-strength and stamina which stabilized chromium- 
nickel stainless provides. 


The bulk of nickel produced at present is being 
diverted to defense. However, through application to 
appropriate authorities, chromium-nickel stainless steel 
is obtainable for many end uses in defense and defense 
supporting industries. Counsel and data on alloys con- 
taining nickel, for your present or future projects, are 
yours for the asking. We invite your inquiries. 


— ffi, — 


67 WALL STREET 
NEW YORK 5, N.Y. 
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[wo fluid bed reactors are intercon 
nected by means of a U-shaped conduit 
and solid is passed from one reactor to 

at a controlled rate and with- 
use of valves; the legs of the U ex 

d substantially below the bottom of 
the vessels and an effective gas seal is 
maintained between the vessels by flow- 
ing finely divided solid downwardly 
through one leg while in admixture with 
an aerating gas in an amount limited to 
maintain a dense fluidized body of solids 
The flow of solids is continued around 
the base of the U and upward through a 
substantial portion of the opposite leg 
without materially changing the density 
of the fluid. Additional gas is then ad- 
mixed in the remainder of the conduit 
to lower the density of the fluid body 
and control the rate of entrance into 
the second reactor 


U.S.P. 2,589,862. Method and Apparatus 
for Contacting Gases and Pulverized 
Solids. D. H. Putney to Stratford 
Engineering Corporation 
Hydrocarbon vapors and gases are 

contacted with pulverized solids, such as 
catalysts, by passing the mixture of 
gases and solids upwardly in a centrally 
located stream in a contacting zone. The 
entrained solids are cascaded outwardly 
and reversing their flow while the gases 
are separated therefrom. The solids are 
caused thence to pass in an annular 
stream surrounding the upflowing stream 
and are passed from the bottom of the 
annular stream to the bottom of the cen- 
tral stream and from the annular stream 
to the central stream at intervals be- 
tween the top and bottom of these 
streams. A level of solids is maintained 
immediately above the top of these 
streams 


U.S.P. 2,589,919. Method of Producing 
a Butadiene-Acrylonitrile Copolymer 
Latex of High Solids Content. | 
Arundale and F. Bascom to Standard 
Oil Development Company 
Details are claimed of a process for 

the emulsiotr y lymerization of certain 
proportions of conjugated diolefins and 
acrylonitrile in the presence of an alkali 
persulfate catalyst, a certain type of 
electrolyte and a disperser, e.g. an alkali 
salt of formaldehyde Latex of high 
solids content is directly.obtained 


U.S.P. 2,589,969. Production of Fulvene 
Hydrocarbons. H. G. Schutze and F 
F. Wadley to Standard Oil Develop 
ment ( ompany 
A mixture of a ‘ydrocarbon contain 
1 at least one methylene group allyl 
to two double bonds and having 5-9 C 
atoms, such as cyclopentadiene, or de 
composable polyme rs thereof, and a car- 
bonyl compound having 2-5 C atoms, 
such as acetone, is contacted in the vapor 
phase at a temperature of 400-900°F 
with an oxide of Al, Mg, or Si or a mix 
ture thereof. Fulvene hydrocarbons are 


formed 


U.S.P. 2,590,539. Method of Catalyst 
Control in Organic Reactions. T. BP 
Hudson to Phillips Petroleum Com- 
pany 
In ex thermic reanic conversions in 

the presence of a catalyst, e.g. in the 

polymerization of low-boiling olefins in 
the presence of a synthetic silica-alu- 























STRONG Dual-Orifice 
Assembly gives Greater 
Accuracy . . . Rugged Service! 


Strong’s Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valve (1), a 
strainer (2) and an orifice block (3), 
custom-built and accurately sized 
for your own job conditions, 

The assembly is essentially two 
orifices arranged in series. The first 
orifice (valve) is variable... . the 
second is fixed. Correct proportion- 
ing of orifices provides extremely Also evailable in ovt- 
accurate control and reduces wire de screw and yoke. 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl X 
seats and discs of 750 Brinell surface hardness for long 
life. Available for pressures to 1500 psi and temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us custom-size your continuous blowdown system. 
Send for Catalog No. 68-R and our Continuous Blowdown 
Check-Chart today ! 


@Reg. Trade Mark 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street a 
Cleveland 13, Ohio Reg trade Mork 


AM SPECIALTIES 





Reducing Valve 
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sectional hairpin 
heat exchangers 


@ By simply manifolding an extra parallel stream into a bank of 
Brown Sectional Exchangers, one stream after another can be taken 
off-line, and cleaned, while the exchanger operates at full capacity. 


This avoids the necessity of carrying a 100% standby unit to insure 
continuous operation. It permits the sections to be cleaned as frequently 
as the duty requires, without affecting other parts of the plant, and assures 
clean surfaces and efficient operation, year after year, without shut-down. 


For utmost efficiency and economy — use Brown Fintube Sectional 
Heat Exchangers throughout your plant. Write for Bulletin No. 481. 





Sectional Hairpin Heat Exchangers 
Tank Suction and Line Hecters 


THE BROWN FINTUBE CO. ===: ~~~ 
© indirect Process Air Heaters 


Fintube Heaters for Processing Tanks 


Elyria, Okéo integrally Welded Fintubes for Any Heating, 


Cooling or Heot Transfer Service 











NEW YORK * BOSTON * PHILADELPHIA * WILMINGTON * PITTSBURGH * BUFFALO * CLEVELAND * CINCINNATI * DETROIT * CHICAGO 
ST. PAUL * ST. LOUIS © MEMPHIS * BIRMINGHAM * NEW ORLEANS * TULSA * HOUSTON * LOS ANGELES * SAN FRANCISCO 
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mina catalyst, where the fluid reaction 
mixture is through a reaction 
zone and the temperature in this zone 
increases in the direction of flow due to 
the exothermic heat of reaction, solid 
mobile catalyst is introduced at a plural- 
ity of points spaced in the direction of 
flow and is passed through this zone 
countercurrently to the reaction mixture 
The quantity and activity of the cata 
lyst is separately controlled at each in 
troducing point to provide a decreasing 
amount of catalyst activity im the direc 
tion of the reactant flow 


passed 





CRACKING AND REFORMING 





U.S.P. 2,587,149. Hydroforming with 
Sulfate Regenerated Catalyst. Marion 
H. Gwynn 
Metal catalysts 

forming of sulfur 
nickel powder, are 
the nickel 
the latter with an 
ot a highly alkaline compound of 
sodium, eg. sodium carbonate Phe 
nickel is precipitated as a readily re 
ducible oxygenated compound 
can be returned to the hyd: 
process 


U.S.P. 2,587,425. Reforming Naphtha 
with Activated Carbon Catalyst. Clark 
E. Adams and Charles N. Kimberlin 
Ir. to Standard Oil Development 
Company 
Virgin naphtha is reformed at 900 
1100° F. and a pressure of about 75 psig 
ver an activated carbon catalyst. A 
naphtha feed rate of about 1.5 wt./wt 


hr. ts used and a diluent consisting « 


hydro 
such as 
oxi 
and 
aqueous so 


used in the 
rich stocks, 
regenerated by 
dizing sulfide to sulfate 
treating 


lution 


whicl 
forming 


1 re 
cycled reaction gases may be employed 
The catalyst is periodically regenerated 
by countercurrent steam treating at 1000 
2000° | 


U.S.P. 2,587,669 - 2,587,670. Processing 
Liquid Hydrocarbons. W. W. Wein 
rich to Houdry Corporation 
\ hot granular adsorptive contact 

mass 1s with a vapor 
mmpatible with hydrocarbons, to 

elevation of the contact mass 
through a vertical channel. Liquid hy 
drocarbons are admitted the 
nel to effect at least partial vaporization 
of the hydrocarbons by heat 
with the contacting granular Phe 
liquid hydrocarbons are introduced into 
the con 
upward motion 
sufficiently high con- 
adsorb the liquid hydro- 
carbons, and the sensible heat content 
is sufficient to effect said vaporization 
and at least partial cracking. According 
to U.S.P. 2,587,670, the liquid hydrocar- 
bon oil is introduced peripherally into 
the vertical channel from opposing di- 
rections. The vaporized oil separated 
the discharged contact material is 
further contacted with a compact down- 
bed of this contact ma- 
working conditions 


Process 


stream 
effect 
into and 


engaged 


mto char 

exchange 
mass 
the 


channel at a locus where 


tact mass 1s mm yp sitive 
and 1s 


centration to 


present im 


trom 


wardly m«¢ 
terial 


U.P.S. 2,587,703. Cracking Heavy Oils 
in Presence of Oxygen. R. M. Deanes- 
ley to Universal Oil Products Com 
pany 
A process is claimed for the autother 

mic cracking of heavy hydrocarbon oil 


wing 
under 
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DISASSEMBLY: 


pumps can 


connecting the suction and discharge pip- 
ing. By first removing the spacer from the 


spacer type 


casing from the cradle the entire cradle to 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping. 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 











Type R2R Process Pump 


OPERATING 
duty, 


The 
be disassembled 


Type R2R process 
without dis- 


neers 


coupling, and unbolting the and construc 


Heads 
4000 RPM. 


BUILDERS OF OUTSTANDING 
SINCE 1869 


process pumps 
eighteen different sizes, 
to furnish unite 


RANGE: Type R2R. Heavy 
are available in 
enabling our engi- 
specially designed 
ted for the particular work 


be performed. 
Capacities: 60 to 2000 Gallons per minute. 
Up te 400’. 


Speeds: 900 RPM to 


PUMPS 


CENTRIFUGAL and RECIPROCATING PUMPS 


Close Coupled Centrifugal Pump 


. - 2 


Pedestal Mounted Centrifugal 
mp 


Pu 
4728 nf 


Double 


Hortzonta 
Bide Pot, 


Pedestal Bearing Centrif- 
uga!l Pump 


ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 


/NOIANAPOLIS /ND. 


322 W Tenn §r 


Horizontal, Single Style, Double 


ance Pump. 


volatile liquids 


i, Duplex, Double Acting, 
Piston Type, Ol] Bath 
Power Pump 


Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


© 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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“What do you do 
with all the money 
you make?” 


Standard’s income sometimes raises such 
comments as: ““You people do a lot of business. 
You must be rolling in dough. What do you do 
with all the money you make?” 


The answer is a matter of public record. 
But in brief — after we’ve paid for materials, 
wages, employee benefits, and miscellaneous 
expenses . . . wear and tear on plants and equip- 
ment...interest on our long-term debts...and, 
in the last 5 years, more than $405,000,000 in 
taxes—then what’s left, the ‘““money we make,” 
goes this way: 


Exploration here and abroad 
has cost us more than $229,000,000 
in the last 5 years. Known crude 
reserves are at an all-time high. But 
these deposits were the easiest to 
discover. Though the earth holds 
vast hidden reserves, it now costs 
millions to find each new field, to 
assure continuing supplies. 


And finally, after setting aside funds 
for future operation, our more than 
100,000 shareholders get what money 
remains—last year $2.60 a share, their 
return on savings invested in Standard. 
So almost all the ““money we make”’ goes 

We invest in research and technical ; “ae right back into circulation. 

service — more than $35,000,000 in 

the last 5 years—to develop better ways 

of finding oil, increasing the yield, cut- 

ting costs, creating new business. That 

brings you new and improved products, 

with prices held down as we compete for 

your patronage 


We put funds into facilities —in 
the last 5 years, more than $644,000, - 
000. The need for oil products keeps 
growing. Standard must replace old 
wells, increase crude production; add 
to the capacity of refineries, pipe- 
lines, tankers, and all other things 
we need to serve you well. 


STANDARD OIL COMPANY OF CALIFORNIA 


« plans ahead to serve you better 
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produce | er boiling ower mok 
eight hyd lefins 
trapping 
from the 


achieved by 


carbons s as 
renes, and aromatics, hile 


product stream. This is 


eliminating the tar g 


passing the products xidation and 


mitint $ 


stream 


ized bed of « 


racking in a ¢ 
ardly through a fi 
like particles 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,586,929. Separation of Oxygen- 
ated Organic Compounds. H. W 
Fleming to Phillips Petroleum Com- 
pany 
The 


Fischer 


normally liquid products of a 
Iropsch synthesis are separated 
and an aque- 
is phase. The aqueous phase is freed 
rom products boiling up to 77°C. An 
azeotrope consisting of methyl-n-propy!l 
ethyl alcohol and ob- 
distillation from the remain 
Ethyl alcohol in 
reacted with no mors 
stoichiometric equivalent of 
acid. A different, 

ntamime ester 
and a higher-boiling frac 

methyl-n-propyl ketone 


nto a hydrocarbon phase 


ketone, water 1s 
tained by 
ing reaction 


products 
le azeotrope 1s 
than the 
rmic acid of 
wer-boiling 


acet« 
traction 
us formed 

red by distillation trom the 


reaction mixture 


U.S.P. 2,588,452. Hydrocarbon Synthesis 
Using a Spent Ammonia Synthesis 
Catalyst. F. 1 to Hydrocar 
bon Researcl 


Lay ne 


ning 0.3-5 per 
me spent tor 
used im the 
ntervening re 
ratures of 425 
heric prt 


t 
vn 


essure 
thesis 


the cata 


U.S.P. 2,588,511. Catalyst for the Syn- 
thesis of Hydrocarbons by Reduction 
of Carbonmonoxide with Hydrogen 
and Process of Utilizing Same. A. H 
Friedman and J. N Moran to Phillips 
Petroleum Compar 
Hydrogen and CO are reacted at 175 
25° n the presence of a catalyst con 
ind, tused mix 

/ 


Xe silicate ! 


alkaline eart! 


metal 


U.S.P. 2,589,273. Process for Desoxy- 
genating and Isomerizing a Fischer- 
Tropsch Stock. C. W fontgomery 
and W 1. Gilbert to Gulf Research & 
Dev. Company 
A syntl motor fuel 


rnthesis 


btained by 
4 Fischer and con 
xvee nated com 
temperature of 
catalyst comprising 
HCL. Desoxi 


isomerization 


taming ol 
pounds is passed at a 
300-600 ° ( ver a 
alumina and anhydrous 
lation and simultaneous 


ure effected 


U.S.P. 2,589,523. Blending of Hydro- 
former Feed Stocks. 8. B. Woertz, M 
Henderson and C. M. Ridgway to The 
Pure Oil Company 
\ mixture of predominantly paraffinic 
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NEW EXPLOSION-PROOF 
INTERCOM 


SAVES TIME... 
cuTS cosTs! 


N 0 W — with Executone — personnel 
in hazardous areas of your plant 


can call each other - SAFELY / 


Your entire organization — in hazardous 
and safe areas—is at your fingertips with 
Executone! You just press a button and 
talk! Without taking a single step. you 
quickly locate personnel and exchange 
information with any person in your 
plant. Switchboards are kept free for 
important outside calls. With Executone, 
you get more done in less time! 
SAFE, TWO-WAY CONVERSATION 
BETWEEN HAZARDOUS AREAS 

An outstanding feature of Executone is 
its full selectivity — people in hazardous 
areas can instantly call others in either 
hazardous or safe areas — anywhere in 
the plant! 


Lrecilone 


EXPLOSION-PROOF 
INTERCOM 


REPLY WITHOUT LEAVING WORK 
With Executone it is now possible for a 
person, in either a hazardous or safe 
area, to answer a call while many feet 
away from his intercom station . . . with- 
out stopping his work...or having to 
use his hands to push any buttons! 

INCREASE PRODUCTION — 
REDUCE OVERHEAD 
Executone helps cut your operating costs 
to a minimum. Work is speeded up .. 
precious time and countless dollars are 
saved when personnel can have instant 
contact with each other... while staying 

on the job! 





ALL COMPONENTS U. L. LISTED 
@ The components of the Executone 
equipment used in hazardous areas 
are listed by Underwriters’ Labora- 
tories for Class 1, Groups C and D or 
Class 11, Groups E, F and G hazardous 
areas, as the case may be. The other 
Executone equipment is, of course, 
U. L. listed for use in safe areas. 











Learn how Executone quickly pays for itself in dozens of ways! 


- Sr 


| EXECUTONE, INC., DEPT. E-5, 415 Lexington Ave., New York 17, N. Y. 


Without obligation please 
send me FREE descriptive 
literature on: 
CF EXPLOsION-PROOF INTERCOM 
EQUIPMENT 
C2 Standard Executone Intercom 
Equipment 
r © Name of nearest Executone 


representative 
ee 


In € Penade — 


A Gulf Publishing Company Publication 


name 
company 
title___ 
address 


city 


$31 Bartlett Ave., Toronto 

















Consolidated Safety Relief Valves installed in pumping equipment at 
Cities Service Refining Co., Lake Charles, Louisiana. 


FIRST LINE OF DEFENSE AGAINST OVERPRESSURES 


Refining operations demand are simple in design — have 25% 
absolute protection against over- fewer parts. Maintenance is re- 
pressures in piping, processing duced — service life is increased — 
equipment and storage tanks. That standardization problems are min- 
is why sO many companies use imized. You can be certain of con- 
Consolidated Safety Relief Valves tinuous performance at the rated 
to safeguard life, property and capacity. 


production : 
Defense needs and growing civil- 


Consolidated Safety Relief Valves ian requirements are straining the 
have outside bevel seat and float- capacity of existing facilities 
ing guide construction. The disc ‘round the clock. So, be sure of 
moves on a radial seating surface complete protection against over- 
no leakage under discharge piping pressures. Install Consolidated 
~weane Parfer > . . 

stresses. Perfect protection—com Safety Relief Valves. For details of 
plete tightness — is assured in the their enduring quality and opera- 
severest service tional features, get in touch with 
Consolidated Safety Relief Valves your local distributor. 


CONSOLIDATED <=:::-- VALVES 


(samen) A product of MANNING, MAXWELL & MOORE, INC. ruisa, oKtanoma 
-| 
H . i MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK 
j M : VALVES, ‘ASHCROFT GAUGES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND 
veage wane OTHER LIFTING SPECIALTIES 
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and naphthenic hydrocarbons consisting 
substantially of two fractions of virgin 
naphtha boiling within the ranges of 
190-300° and 400-500°F. is contacted 
with a dehydrogenation catalyst, e.g. a 
combination of a highly porous form of 
alumina and molybdena, in the presence 
& hydrogen at temperatures of &50- 
1100°F. under increased pressure. Alky 
lated benzenes are recovered 


U.S.P. 2,589,925. Hydrocarbon Synthe- 
sis. V. L. Cain and C. E. Hemminger 
to Standard Oil Development Con 
pany 
In order to repress carbon formation 
1 and in a fluidized bed of powdered 

catalyst in a Fischer-Tropsch syntl 
sis and thereby hinder 

tendency of the catalyst po 

dergo physical disintegration, the 

lyst is preconditioned by treatment wit! 

a CQO-rich gas under special conditions 

and a high hydrogen partial pressure is 

maintained in the reaction zone 


U.S.P. 2,589,984. Catalyst Stripping of 
Fouled Catalysts Employed in Hydro- 
carbon Conversion Processes. W. H 
Borcherding to The M. W. Kellogg 
Company 
In a catalytic conversior process with 
stripping and regeneration of fluidized 
atalyst, one stream of hot regenerated 
catalyst is re-introduced to the conver 
sion zone, while another stream thereot 
ntroduced to the stripping zone. Cata 
vst from this last-named stream is 
mixed with catalyst from the conversior 

ne in the upper part of the stripping 
one and is stripped therein. The thus 
stripped catalyst mixture is returned to 


he regeneration zone 





DESULFURIZATION 





U.S.P. 2,587,987. Selective Hydrodesul- 
furization Process. L.. U. Franklin t 
Gulf Oil Corporation 
\ sulfur-containing hydrocarbon 
are stock is fractionated into a plu 

f fractions. A high boiling fractior 
ntacted with a hydrogenation cata 
in the presence of hydrogen and 

mbined with a lower boiling fraction 
he mixture is heated to an incremen 


ture and contacted 


tally higher tempera 
vith a hydrogenation catalyst. Selective 
hydrodesulfurization of the charge stock 
s effected 
U.S.P. 2,589,187. Desulfurizing Agent 
and its Preparation. F. B. Backens t 
Socony-Vacuum Oil Company, Inc 
Sulfur and sulfhydryls are extracted 
hydrocarbons by an aqueous alka 
ne solution to which has been added 
1 fraction of thiophene tar soluble in 
ueous solutions containing 5-40 per 
t by weight of alkali metal hydroxide 


e thiophene tar is prepared in a spe 


4i manner 


U.S.P. 2,589,450. Removing Color Bodies 
Imparted to Hydrocarbons in Sweet- 
ening the Same. J. P. Stanton to The 
Pure Oil Company 
\ mercaptan-containing petroleum 

product is contacted in the presence of 

oxygen with a solution of an alkali 
hydroxide and a phenolic type 
ion catalyst, such as wood tar 


More major 


oil fires have been 


put out with 


yene 


AIR FOAM EQUIPMENT, 


than with 


any other! 


Throughout the world, Pyrene* Air Foam 
Equipment stands guard over oil fields and tank 
farms—in the Middle East, Far East, Europe 
and South America, as well as the United 
States. Pyrene is prepared to protect any instal- 
lation of any kind with the proper built-in 
foam system, tailor made for the individual 
hazard. Whatever your fire-protection problem, 
our engineers can offer you the helpful advice 
of an organization that has proved it can lick 
the toughest challenge! Write today for com- 
prehensive Pyrene Air Foam data. 


"Reg US. Pat. OF 


PYRENE MANUFACTURING COMPANY 


682 Belmont Avenue, Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co. 


The Pyrene Company Limited, England Pyrene Manufacturing Co. of Canada, Limited 


Engineering sales and service representatives: Stentz Equipment Co., P.O. Box 3367, Tula; ako 
Dallas, Houston, Midland, Odessa ¢ Horn Fire Equipment Co., 4917 Sheila, Los Angeles 
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For range of “availability for duty,” you 
can’t beat this small gate valve with the 
forged steel body and yoke. And it handles 
every job with the same Chapman top 
standard of performance. Here’s why: 

Any extra stress more than meets its match in the 
extra strength of the stem and wedge-gate connec- 
tion. Added life for seat rings and gate faces is 
obtained by using supertantened stainless steel. 
Seizing or galling of seating surfaces is prevented 
by gates (with certain types of trim) super-hard- 
ened by Chapman's Ma/comizing process to at least 
800 Brinell. 

You can get List 960 in sizes from 4" to 2", and 
equipped with rising stem — either with yoke as 
shown above, or with inside screw. Bonnet joints 
are gasketed or metal-to-metal. Pressure range: 
2,000 Ib. at 100°F.—380 Ib. at 1,000°F. For higher 

ressures, = List 990. Catalog No. 10 is yours 
= the asking. Write to The Chapman Valve 
Manufacturing Company, Indian Orchard, Mass. 


The CHAPMAN VALVE 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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rhis catalyst promotes conversion of the 
mercaptans to disulfides and effects dis 
coloration of the doctor sweet petroleum 
product. The discoloration is removed 
by contacting the treated hydrocarbons 
with an aliphatic alkanolamine contain 
ing alkanol groups of 2-6C atoms, sucl 
as mono-,di wr triethanolamine 


U.S.P. 2,589,663. Removal of Mercaptans 
from Hydrocarbons. 1). C. Bond to 
The Pure Oil Company 
Details are claimed of a process for 

the removal of heavy mercaptans from 

hydrocarbon oils by partial oxidation in 
an alkali metal hydroxide solution and 


in the presence of mercaptides 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,586,852. Kaolin-Phosphoric 
Acid Polymerization Catalyst. Jacque 
C. Morrell 
\ catalyst is described for polymeriz- 
ing olefin hydrocarbons which consists 
of a mixture of phosphoric acids and at 
least 25 percent kaolin, baked at an ele 
vated temperature prior to the polymeri- 


ation process 


U.S.P. 2,587,328. Purification of Alumi- 
na-Containing Materials. A. F. John 
son to Reynolds Metals Company 
Details are described of an improve 

ment in a process for freeing alumina 

trom iron, silica and titania wpurities 
by means of a fusion with cryolite and 
the presence of carbon to reduce iro 


oxide 


U.S.P. 2,587,554. Apparatus for Stripping 
Finely Divided Solids. John Weikart 
to Standard Oil Development Com 
pany 
Spent or contaminated catalyst parti 

withdrawn in a dense, fluidized 

nidition from reactior ne and are 


cles are 


passed ‘ 1 oO ” more stripping 
t ing a fluidized col 
Jumn acts as 

hydrostatic pres 

latior t the cata 
the 


st parti system 


U.S.P. 2,587,599. Catalytic Metal-Alka- 
line Earth Carbonate Pellet and Its 
Production. 8B. B. Corson and G. A 
Webl ppers Compat 


U.S.P. 2,588,359. Nickel-Copper-Chro- 
mia-Alkali Metal Sulfate Catalyst and 
Its Preparation. H. C. Chit | 
Fitzpatrick, G. W. Fowler and B. 1 


Union ¢ le and Carbor 


genation catalyst 
1 } 

lohexanol t 

i 100 


SAXTON’S 
SECRET 
WEAPON... 


W&T Chiorinator Installation at Saxton Station 


A WT CHLORINATOR 


In winning their battle against condenser slime at the Saxton 
Generating Station, Pennsylvania Electric Company, in their com- 
pany publication, called the Wallace & Tiernan Chlorinator their 
“Secret Weapon.” 

Here’s what happened before chlorine was tried. Experience 
showed even a small accumulation of slime caused a one inch loss 
in condenser vacuum — equivalent to a five to ten per cent reduc- 
tion in plant efficiency. Frequent mechanical cleaning — expensive 
and disagreeable — still left a thin layer of slime. Cleaning com- 
pounds involving acids and alkalis were found an unsatisfactory 
answer to the problem. 

Then Chlorine was tried! Preliminary tests indicated that coal 
consumption could be decreased by about $75 per day. But, feeding 
chlorine without special equipment proved both expensive and 
dangerous. A slight variation in feed rates resulted either in insuffi- 
cient treatment or excessive chemical costs. 

As a result of these tests, a Wallace & Tiernan Automatic 
Chlorinator was installed at Saxton in May 1949. This precision 
chlorinator made possible reduced coal consumption and virtual 
elimination of mechanical tube cleaning — the reasons why a 
W&T Chlorinator is Saxton’s “Secret Weapon.” 

Hundreds of power plants have had benefits similar to those at 
the Saxton Station. For information on how you can solve your slime 
problems, contact your nearest W&T Representative or write to: 


CD-36a 


WALLACE & TIERNAN 
PRODUCTS, INC. 
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Storage Tank 
Cleaned by Own Crew 


Here's how: Spray recommended Oakite solvent 
detergent solution on tank sides and supporting 
columns. High pressure rinse. Equipment: Solution 
tank, pump, hose, piping, scaffold made from scrap. 


Results: 80,000 barrel tank thoroughly cleaned, 
even around rivet heads, in 12 hours, at a cost of 
only $490. Previous cost was $4800. Saving: $4310. 


That's the kind of economy you get with Oakite’s 
self-emulsifying solvent detergents. They clean cold, 
remove tough soils without affecting paint, have 
long-lasting cleaning power. 

You get service, too. You get a 
working drawing of the installa- 
tion—you get experienced help 
in setting up equipment. Just ask 
your local Oakite Technical Ser- 
vice Representative. Call him 
today, or write Oakite Products, 
Inc., 44C Rector St., N. Y.6,N.Y. 


ACTS 


spot remnornd 


FREE BOOKLET tells all about ho- 
mogenized Oakite solvent detergents; 
tells how they do tough cleaning 
jobs, strip paint and carbon, mini- 
mize fire hazards, save money clean- 
ing towers, heat exchangers, lube 
oil systems, tank cars, tanks. Get your 
copy today! 


envio INDUSTRIAg Ctay 
ort 


OAKITE 


“ar, yict 
"as. mernoos * ** 


(ee roma i Pinel Ctof UE OCn 
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FT SEALING 
LIMITED 


“Sealol” — the balanced pressure seal — is in 
service on all types of rotary shaft sealing appli- 
cations — on all types of products. If your sealing 
problem involves fuel pumps, hydraulic motors, 
transfer pumps, centrifugal pumps, gear boxes, 
speed reducers, agitators, gas turbines, super- 
chargers, compressors, washing machines, natural 
gas flow meters, or virtually any other type of 
product requiring a rotary shaft seal—Sealol” has 
specialized experience and knowledge to help you. 

For example, “Sealol” is sealing a %” shaft 
rotating at 36,000 RPM against kerosene at 200°F. 
and 300 psi. Another application is on a 12” shaft 
at 70,000 RPM, sealing out oil mist and air at 
230°F. and 19” Hg. abs. “Sealol” is also sealing 
a 6%" shaft at 4 RPM against SAE 10 lube oil at 
1125 psi. This gives you an idea of the scope of our 
engineering and production background. 

Chances are we have the answer to your sealing 
problem. Let our engineering department go to 
work for you. Send blueprints and specifications to 
Sealol Corporation, 45 Willard Ave., Providence 5, 
Rhode Island. Plants No. 1 and No. 2 in Providence. 
Plant No. 3 in Keene, N. H. Offices in Philadelphia, 
Cleveland, Chicago, Los Angeles, Montreal, Toronto. 
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form of its oxide); an alkali meta? sul- 
fate such as 0.8 parts sodium sulfate, 1 
part K,SO,, 1.5 parts Rb:SO, or 2 parts 
CS.SO, 


U.S.P. 2,588,389. Process of Preparing 
Silicic Acid Sols. R. K. Llev to E. I 
duPont de Nemours and Company 
Alkali metal silicate solution is added 

to a mineral acid solution of pH o0.5-4 

The mineral acid contains an insoluble 

cation-exchanger in its hydrogen form 

Addition is effected at such a rate that, 

the pH does not exceed a value of 4 

Enough cation exchanger is used to ab 

sorb essentially all the cation in the 

quantity of silicate treated 


U.S.P. 2,588,402. Process and Apparatus 
for Producing Hydrogel Beads. Tho- 
mas H. Milliken to Houdry Process 
Corporation 
A stream of fast setting hydrosol is 

discharged from a nozzle rapidly mov 

ing, preferably in a circular path, directly 
above a body of liquid immiscible with 
the hydrosol, the nozzle being positively 
actuated to travel at a rate equal to or 
slightly less than the stream of hydro 
sol leaving it and in a reaction opposite 
thereto, resulting in the emerging stream 
having at most a very low horizontal 
velocity relative to the body of immis 
cible liquid. The hydrosol is laid down 

m the surface of the immiscible liquid 

vhich is of lower specific gravity than 

the hydrosol, and the hydrosol, as a re- 
sult of interfacial tension, is formed into 
globules which set as spheroidal beads 

n the body of immiscible liquid 


U.S.P. 2,589,189. Silica-Alumina-Group 
VIII Metal Catalyst. Frank G. Cia 
petta and William H. Buck to the At 
lantic Refining Company 
A catalyst for the treatment of olefins 

at elevated temperatures consists es 

sentially of a synthetic gel comprising 

80-95 percent silica and 5-20 percent 

impregnated with 0.1-10 per 
nt by weight of a metal of group VIII 


e periodic system 





ISOMERIZATION 





U.S.P. 2,589,621. Mesitylene Manufac- 
ture. A. P. Lien and D. A. McCauley 
Standard Oil Company of Indiana 
rrimethylbenzene isomer ith mesi 
is isomerized in t liquid phase 
ne pr t rt unts ot 
HF and BF, to rm mesitylene 
isomerization is effected at a tem 
ire f 150-400°T 


Whitlock Type KR Reboiler — for tional evaporation 
service. Tube bundle positioned low in shell — minimizes 
shell size. Design properly considers heat flux, boiling rotes, 
vapor disengogement, fouling, etc. Write for Bulletin 130. 











: 


Whitlock Type ST Exchanger — floating tube sheet (split 
ring) construction. Longitudinal split flow baffle design for 
optimum vapor distribution over condensing surface. Also 
adaptable to cooling and heating services. Write for 
Bulletin 945. 





Whitlock Type S Heater — straight tube, floating head (pull 
through) type. Designed for easy access to tube bundle . . . 
for simple maintenance. Particularly applicable to heating 
of dirty, fouling liquids. Write for Bulletin 945. 





Whitlock Type SG Cooler — outside packed (lantern gland) 
rear closure. Avoids danger of interleakage through gas- 
keted joint. Fabricated of stock components to standardized 
details available for wide range of oil and water cool- 
ing requirements. Write for Bulletin 122. 





ALKYLATION 





U.S.P. 2,589,057. Alkylation-Dealkyla- 
tion Process. B. B. Corson and W. M 
Kutz to Koppers Company, Inc 
The transfer of an alkyl group from 

one aromatic nucleus to another is de 

scribed in which the donor is a poly 
substituted aromatic compound, such as 
liethylbenzene, and the acceptor is an 
alkylatable aromatic compound such as 
venzene, both of which will give the 
same product after group transfer. At 
least 2.5 s of acceptor are used per 
mole of donor. A reaction temperature 
f below 450°C is used at 15-60 atmos 


} 


mole 


YOU NAME IT...WE MAKE IT... 


Whatever the type of service, there’s a Whitlock 
Heat Exchanger that’s right for the job. Our en- 
gineering, designing, manufacturing, and test- 
ing facilities are at your disposal. Write for 
descriptive Bulletins, or send specifications on 
your particular requirements. The Whitlock 
Manufacturing Co., 75 South St., Hartford 10, 
Connecticut. 
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(His business paper . . . of course) 


With the pushing pace of business today, your business 
problems won't wait. That’s why the Best Informed Men in 
your Field so often take their business papers home to read. 
Competition won't stand still, inventories keep, or costs stay 
put; and new products come so fast you've got to read every 
issue, to keep out front. Look through this business paper of 
yours ... right now. The editors cover the field for you... 
report what's new... tell you what-to-do-and-how. And the 
ad pages tell you what-to-do-it-with. Read at home or on the 
job .. . but read every issue . . . thoroughly. That’s what keeps 
you one of the Best Informed Men in your Field. 


This business paper in your hand has a plus for you, 
because it's a member of the Associated Business Publications. 
It's a paid-circulation paper that must earn its readership by 
its quality. And it’s one of a leadership group of business 
papers that work together to add new values, new usefulness, 
new ways to make the time you give to your business paper 
profitable time. 


*oseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenee ee ee @ 


Throughout the World, the Best Informed Men 
in the Oil Refining Industry READ 


PETROLEUM REFINER 


A Specialized Petroleum Publication of 


GULF PUBLISHING COMPANY 


WORLD'S LARGEST O/L INDUSTRY PUBLISHERS 
3301 Buffalo Drive 
HOUSTON, TEXAS 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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pher® pressure. Silica-alumina ts a suit 


able catalyst 


U.S.P. 2,589,253. Alkylation of Aromatic 
Compounds. G. L. Hervert and H. S 
Bloch to Universal Oil Products Com 
pany 
An alkylatable alkyl benzene is mixed 

with a normally liquid mono-olefin con 

taining at least & C atoms in a mole 
ratio of alkyl benzene to olefin of at 

least 4:1. The mixture is treated with a 

ymmposite of a free phosphorus 

1s adsorbent at a tem 
yurly 


calcined cx 
acid and a siliceot 
perature ot 150-375°¢ a liquid h 
space velocit f 0.1-10, and pressure 
sufficient to maintain the alkyl benzene 
and olefin in liquid state. The alkyl ben 


zene is alkylated 





HEAVY OILS AND WAXES 





U.S.P. 2,586,947. Propane-Clay Treating. 
l.. A. Hays, Jr, and R. B. Selund t 
Standard Oil Company of Indiana 
A hydrocarbon lubricating oil is 

treated with an adsorbent, such as clay, 

slurried in a fraction of the charging 
stock freed from propane The slurry 
cooled to a temperature below 200°F. is 
mixed with a large volume of a propane 
solution of charging stock to be treated 

The resulting mixture is heated to 200 

400° F., to obtain decolorization wo the 

charging stock, whereupon the propane 
is separated therefrom 


U.S.P. 2,587,545. Rust-Preventing Lubri- 
cant. L. W. Sproule and L. F. King t 
Standard Oil Development Company 
A mineral lubricating oil contains 0.2 

3.0 percent of a sorbitan monoester of 

an aliphatic monobasic carboxylic 


with 16-18 C atoms, such as s 
> 


acid 
rhitar 
monooleate, and 0.2-3.0 percent of a gly 
col halfester formed by mol 

feation of a ¢ 

acid material pr 

10-16 C atoms | 

tives prevent 

water and acid « 

U.S.P. 2,587,546. Rust Inhibiting Com- 
position. A. H. Matuszak to Standard 
(nl Development Compat 
\ mineral lubricating l 

1 percent 

lol amino methane salt of ole 

additive has rust preventing | perties 

U.S.P. 2,587,581. Azide Modified Fuels 
and Lubricants. S. Shap 


\ han 


ate 


la RNHNH. (Q, 


alk 


U.S.P. 2,587,642. Lubricants and Addi 
tives for Lubricating Oils and Greases. 
]. M. Musselman and H. P. Lankelma 
to the Standard Onl ¢ mpat t Cdl 
Mineral bricating ils at 

contam a minor amoun t ti 

product f a fatty acid | 

atoms and an iodine valu 

70 with 20-35 percent 
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Try ORBIT FORGED STEEL LP-GAS VALVES in your refinery where 
liquefied refinery gas is processed, stored and shipped. Orbit’s welded 
bonnet construction, friction free seating principle and plastic packed stem 
make up a modern streamlined valve that is designed to match your modern 
processing techniques. Orbit offers very low maintenance costs and the 
maximum in safety. 


Orbit Forged Steel LP-Gas Valves are offered in sizes beginning with 1” up 
to and including 4”, ASA Class, Series 150 Lb. to 2500 Lb., 250° Fahrenheit 
and 375° Fahrenheit maximum working temperatures, carbon trim and 
stainless steel trim. 


—Sold by Supply Stores — 


ORBIT VALVE CO. 


P. O. BOX 699 TULSA, OKLA. 











Patents 





rhis reaction prod 


S-to-P ratio higher thar 


100" F. for one 
uct contams a 
that of thiophosphate. Deterioration ot 
lubricants and greases u s¢ nhibited 


by this additive 


U.S.P. 2,587,955. 
Composition. F. R. Bart 
Development Compar 
\ liq sl | \ | carb , 


acid for inhibiting 


U.S.P. 2,588,273. Lubricating Composi- 
tions. A. J. Morway and P. V. S1 


0) eve oment ( n 


Corrosion Preventive 
; he | 


_ 


Ir, to Standa 


pany 


yith the 


Kerrigan grating is a one- 
piece INSEPARABLE unit. 


Bearing bars and cross- 
bars are WELDFORGED 
by Kerrigan's exclusive 
process into ONE PIECE. 


lation, a minimum of 
installation and mainte- 
nance expense, and long 


A lubricating oil contains at least 2 


of a sulfur-containing 
having the for 


percent by weight 
f a dibasic acid 


) >) 


la R-Z-( 
valent 
ith 2-8 ( 


Z-R 
hydrocarbon radical 
or such a radical hav 
ng a thioether linkage therein, R is an 
liphatic hydrocarbon radical with 8-20 
C atoms, the sum of R +- R being from 
14-40, Z is O or S. The composition is 
thickened to gr msistency with the 
I f a saturated fatty It has 


wherein Y is a 
] 


cane cf 

soa] acid 

extreme high pressure qualities 

U.S.P. 2,588,280. Lubricating Grease. R 
O'Halloran and J. J. Kolfenbach to 
Standard Oil Development Company 

lis thickened to grease 


ating « 


with 10-20 percent of a mix 


«fut aml 
WELD thea’ Never Fails 


WRITE FOR CATALOG 


AND SPECIFICATION SHEETS; 


and for a copy of “A PICTURE STORY 
OF KERRIGAN” which shows how 
KERRIGAN Weldferged steel grating is 


custom engineered . . . and how Kerrigan's 


Never-Feil Weld stands up under the severest kind 
of punishment, Just write on your letterhead for 
free copy. 


KERRIGAN 


GRATING GENERAL 
DIVISION cpm 


SaLes 


NASHVILLE 
el aale 3 


Sa.es Orr 


WORKS, INC. 


ENNESSEE 
274 MAaois 
©. 2725 W.  PerrTers 


IRON 


of the Na and Ba salts of a mix 
rated aliphatic acids contair 
weight of an acid 
10-30 percent 
less than the 


ture 
ture of satu 
ing 10-90 percent by 
in the Cure-( range and 
of an acid with 4 C atoms 
other acid. The grease is satisfactory tor 
the lubrication of metal su 
wide range of temperature 
and has superior structural stability t 


rtaces over a 
conditions 


ward mechanical working 


U.S.P. 2,588,326. Manufacture of Block 
Grease. A. B. Ogden, R. A. Butcosk, 
and R. C. Williams to Socony-Vacuum 
Oil Company. Inc 
In the cooking of a mineral lubricat 

ing oil fraction with fatty soaps or fatty 

acids with saponifying com 
pounds for the manufacture of a block 
less than 1 percent by weight of 


together 


grease 
an ester of a dibasic carboxylic acid wit! 
an aliphatic alcohol, e.g. di-isobutyl adi 
pate, ts added to the cooking batch The 
so-called “bread loafing the block 
greases in the wling pan is inhibited 


by this additive 


U.S.P. 2,588,412. Mineral Oil Composi- 
tions. A. C. Rocchini to Gi ! 
and Development Cor 
\ mixture of abo juimolecular 

quantities of 


lf Resear 


mixed substituted 

anhydrides and an 
the group consisting imethy! 

triamyl-, triethanol-, tribenzylami 

1s kept at about 


minor 


succinic acid amine 


ridine, et 
five minutes. A 
reaction proc 
inhibiting pr 
of mineral oi 


U.S.P. 2,588.556. Manufacture of Grease 
Compositions. R. J. Moore and W 
Saarni to Shell Development n 
pany 
Gsrease 1s made 

alkali eart! 

slurry of the s 

180-250 ¢ until 


metal 


crystalline xture has f 


gelation phase and heat 


the grease . 
100-172°¢ 


treating it between 


U.S.P. 2,588,639. Production of Drying 
Oils by HF-Hydrocarbon Processing. 
R. J. Lee and Paul D. May to Pa 
American Refining Corporatio 
\ polye lehn containing 4 t 6 

bonds per mole is con ed wit 

The complex is treated I 

HF solution « 

HF while 

The hydrolysis is ace 

vally imcreasing tempera s betweer 

R5.200°F. The leocarhon ia freed fs 


HF and fractionat 


U.S.P. 2,589,317. Nonfoaming Oil Com- 
position Containing Polymeric Sili- 
cone. 1). W. Young and S. G 


Standar Devel 


l ‘ 
HI 
wit an aqueous 
ntaining 50-80 percent 
removing heat of hydrolysis 


mplished at grad 


Gall 
, oO; 

pany 

\ hvd Catinot 
lubricating oil 
a small an 
gel repolymer 
hydrocarbon-silic 


ditive serves as a defoamin went 


U.S.P. 2,589,326. Organic Phosphorus 
Ester-P.S, Reaction Products and Oil 
Compositions Containing the Same. | 
\. Oberright to Socony-Vacuum O 
Company, Inc 
\ mineral lubricating 

small amount of a 

product obtained 

100-200 ° ¢ 


P- and S- 
by reacting 


perature t 
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finer—l 
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MEL-D 


HTP na ene 
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HAMMEL-DAHL COMPAN 


175 POST ROAD, WARWICK, PROVIDENCE 5, R. I., U.S.A 
Albany Boston Buffalo Chicago Cincinnati Cleveland 
Kansas City Kingsport, Tenn Los Angele: New Orlean 
San Francisco Seattle Springfield, Ma St. Lou . 
MANUFACTURED AND DISTRIBUTED BY Canada The 
England — J. Blakeborough & Sons. Ltd., Brighouse 
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Details are claimed for refining lubri 


Patents ‘ cating oil by means of a normal paraffin 


hydrocarbon solvent having not more 
— , than 4 C atoms, such as propane, and 
a HF-rich phase 


' 
. . : R.—COOH 


RO ereit xX, and R, are alky! t ps ot U.S.P. 2,590,786. Grease. |. W Nelson 


re i" 
RO—I atoms each, and R, is an alkyl to Sinclair Refining Company 
RO up of 2-6 C atoms \ lubricating oil is thickened 
grease by a mixture of high mole weight 


alkyl, alkaryl or alkenyl YU.S.P. 2,590,451. Metalworking Lubri- 9 jnicrocrystalline wax acids produced by 


and R is an alkeny! radical , é 
r os . ' oy b P “1 : on cant. G. L. Perry to Shell Develop complete oxidation of such a wax con 
. . BINGECS + ages ment Company 24 cc 
: . taining 34-55 C atoms 
\ metal fabricating lubricant consists 
U.S.P. 2,589,973. Lubricating Grease : 8 bles d of a microcrystalline slop U.S.P. 2,590,801. Grease Composition. J 
vax, 20-40 percent by weight of gas oil W. Teter and J. W. Nelson to Sinclair 


Composition. P. V. Smith, Jr. and A : 
\ 





tk a 


: . lard Gil Develo and an amount of 1-5 percent of poly Refining Company 
, alkylene gly« diester rhe object of this patent is closely re 


U.S.P. 2,590,490. Process for Refining ‘ated to that of U.S.P. 2,590,786. The 


Lubricating Oil. RB. ¢ Benedict to soaps of the wax acids named there are 
Phillips Petroleum Company ere employed as the thickening means 





PETROCHEMICALS 





U.S.P. 2,587,107. Process for Producing 
Carbon Black. George N. Cade t 
Phillips Petroleum Company 
In a process for producing carbon 

black containing tar, the tar is extracted 

by means of a chlorinated hydrocarbon 
solvent of specific constitution 


U.S.P. 2,587,468. Ethylene Oxide Proc- 
ess. R. L. Heider to Monsanto Chemi 
cal Company 
In the production of « 

the catalytic oxidation of ethylene wit! 

oxygen-containing gases in contact witl 
silver surfaces, 10 to 100,000 parts per 
million on a volun asi ) rganic 
phosphates, such ; riethyl, tricresyl 


thylene oxide by 


or triphenyl pl pl ar “ld to the 
reactant strean The extent of oxidatior 
and a selection of the reactions may be 
controlled by the additive 


U.S.P. 2,587,540. Method for the Prepa- 
ration of Alpha-Beta Unsaturated Ke- 
tones and Aralkyl Carboxylic Acids. 
F. W. Shaver t The B. F. Goodricl 
Company 
An aryl hydrocarbon is mixed with a 


Friedel-Crafts catalyst. A saturated 





ali 


phatic beta lact ne 


wherein R is hydr n r a lower alkyl 
j 
le 


radical is added to the mixture cooled 
below 10°( "W an an mt such that 
there are present 1-5 moles of catalyst 
for each mole of the beta-lactone. The 
resulting mixture is heated to reflux 
temperature \ water layer formed is 
separated trom a water-insoluble layer 
rhe latter is subjected to distillation t 
recover therefrom compounds of the 
structures 


R 


3 Pd: . ae 
tes* * uf i. See 


Ww NATURAL GASOLINE PLANTS - Oil Refinery 
Ww Equipment - Steel Plate Fabrication - Structural Steel USP. 2,587,858. Production of Oxygen- 
at ompounds. A. I. M. Keulemans 
~~ Warehouse Steel wey fo, ee web darn 
Fu NT STEEL » Ti N Carbonylation of olefins with CO and 
ORPORA oO H; is affected by continuously supplying 
cobalt catalyst to the carbonylation re 


TULSA, OKLAHOMA actor in the form of cobalt hydrocarbonvl 


which may be formed in a previous, non 





r 


j ; 
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STRATOSPHERE 
PRESSURES 
DUPLICATED 


U. S. Government Research maintains a wind tunnel at 
the University of California for testing parts of airplanes 
and rockets. In this tunnel, altitudes up to 75 miles in 
the stratosphere are duplicated by a five stage Evactor, a 
steam jet vacuum-producing unit designed and built by 
Croll-Reynolds to work in the range of a few microns of 
mercury absolute. 

Croll-Reynolds five stage Evactors are built in various 
sizes, the smallest of which handles many times the 
volume of the largest mechanical vacuum pump. The 
same careful work and precision which produced these 
five stage units goes into every C-R Evactor from the one 
stager yielding a pressure of four or five inches of mercury 
absolute to the four stage unit designed for work in the 
range of 0.15 to 3.0 mm. of mercury absolute. 

Many thousands of Croll-Reynolds Evactors are in 
regular operation, some of them for over 30 years. They 
are installed in every state of the U. S. and in many 
foreign countries. Let our technical staff help you with 
your vacuum problems, including flash cooling of water 
and aqueous solutions. 


CROLL-REYNOLDS CO., INC. 


Main Office: 751 CENTRAL AVENUE 
WESTFIELD, NEW JERSEY 


17 JOHN STREET, NEW YORK 38, N. Y. 
Chill-Vactors Steam Jet Evactors c ing Equip 
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To the well driller “Making 
Hole” means that everything 
is running smoothly and the 
hole is getting deeper and 
pees deeper. But to Layne, “Making 
Hole” is just part of building « fine well water supply. 

Before a single rig is placed, Layne has used a lot of know-how 
planning, plotting and figuring out such things as; what size casing 
and what depth it is to be set, what kind and how much sand 
screen to use, what kind and size shafting to use and how much 
horse power the motors should have to produce the stipulated 
amount of water against a certain indicated pressure. Once all of 
these answers are on paper, they must be transmitted into an under- 
ground construction project—a task that requires more than ordi- 
nary skill and ability. 

But whether for a single unit or many, you may be sure that if 
installed by Layne, all will have the same peak efficiency, operate 
with precision smoothness and be of utmost dependability for now 
and the years to come. 

For late catalogs or specific information on any phase of 
Layne's water development services, address ; 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 





WATER WELLS 
VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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SPEED UP PRODUCTION pe 
Save time by stopping Rs i! 
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STOP FOR POSITION 


Stop at the desired point for quickly 
and conveniently loading and unloading 


.- ine mama 


imme iy. 
UNIBRAKE mil 


1/8 TO.125 HORSEPOWER © 


=) 








THE MASTER ELECTRIC COMPANY « DAYTON, OHIO 








STOP AND HOLD ANY LOAD 
a Unibrake motors are very advantageous on 


x {! hoist, elevators, inclined conveyors, etc. ... 


‘J aa STOP FOR SAFETY 


Reduce the hazard of injury to work- 
men or damage to equipment which 
might cripple vital production 











BUELL IS TOPS 


in catalyst recovery 


rc 


Aa 


= 


- 
: 
~ 
= 


I. fluid or thermofor catalytic 
cracking Buell recovery systems have 
demonstrated continuous high-efficiency 
performance in all the major refineries. 
Design information is available on the 
latest multi-stage collectors. Buell En- 
gineering Company, 70 Pine Street, Dept. 


21E, New York 5, N. Y. Engineered Efficiency in 


DUST COLLECTION 


MANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 
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carbonylizing step by continuously pass 
ing a CO/H, mixture through a cobalt 
contaming mass in the presence of the 
liquid olefin reactant 


U.S.P. 2,588,123. Preparation of Vinyl- 
tetrahydronaphthalenes. fF. A. Kern to 

General Electric Company 

Tetrahydronaphthalene is acetylated at 
a temperature of 40°-50° C. The acety! 
ated product is reduced and the resulting 
carbinol is dehydrated. 8-Vinyltetrahy 
dronaphthalene is obtained in increased 
yield 


U.S.P. 2,588,260. Oxidation Carrier for 
the Oxidation of Hydrocarbons. C. S 
Lynch and E. S. Corner to Standard 
Oil Development Company 
An oxygen carrier for the production 

of synthesis gas from hydrocarbons con 
sists of equal gravimetric proportions of 
iron oxide and manganese oxide and also 
contains 10-40 percent by weight of 
magnesia or chromium oxide 


U.S.P. 2,587,990. Manufacture of Deter- 
gents and Wetting Agents from Ole- 
fins. P. J. Garner and H. N. Short to 
Shell Development Company 
Olefin-containing hydrocarbons are re 

acted with a polybasic inorganic acid 
The acid esters produced are neutralized 
A portion of the remaining mixture 
freed of polymers formed and compris 
ing unreacted olefins and secondary alco 
hols is contacted with a dehydration 
catalyst to convert this alcohol to the 
corresponding olefin. The olefinic prod 
uct is reacted with a polybasic inorganic 
acid, and the resulting acid ester is neu 
tralized. The vield of ester salts is thus 
increased 


U.S.P. 2,588,388. Oxidation of Alkyl 
Substituted Cyclohexanes Using Alde- 
hyde Activated Catalysts. David C 
Hull to Fastman-Kodak Company 
Methylcyclohexane is oxidized to cy 

clohexanoic acid by contacting it and a 

gaseous oxidizing medium with a cata 

lyst comprising cobalt acetate in acetic 
acid solution which has been activated 
by the passage of air and acetaldehyde 
at 30°-60° C. Reaction temperatures of 


5° to 90° C. are employed 


U.S.P. 2,589,648. Cycloalkane Oxidation. 
I lr. Wadsworth to Pan American 
Refining Corporation 
A liquid cycloalkane with 4-6 C atoms 

n the ring is oxidized in the liquid phase 

in the presence of a polyvalent heavy 

metal catalyst and cyclohexanone reac 
tion initiator im a solution contaiming 

10-70 percent acetone Alkane dicar 

box vlic acids are produced, such as adipic 

acid from cyclohexane 

U.S.P. 2,590,124. Partial Oxidation of 
Hydrocarbons Using Gaseous Sulfur 
Trioxide. W. H. Reeder to Clark 
Brothers Company, Inc 
Saturated aliphatic hydrocarbon gases 

e.g. methane, are mixed with SO, vapor 

in the absence of free oxygen. The mix- 

ture is contacted with an adsorptive 

carbonaceous, silicious, or aluminiferous 

catalytic material at a temperature f 

175°-450° C. Partial oxidation of the hy 

drocarbon is obtained with formation of 
compounds containing the carbonyl 


247 





another leading refiner who desalts with PETRECO 
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a a | as ’ 


Oil and Refining Company and its affiliated companies are a fast 


y progressive organization. Like other leaders in the refining 
n Petreco Desalters to keep their crude charge free from 
Like the many other experienced refiners who specify 
the Ashland group has installed Petreco in their 


cky; Canton, Ohio and Buffalo, New York 


is the Ashland Oil and Refining Company have learned 
Desalters consistently deliver high-efficiency performance, and are 
kept at this high performance level by helpful, dependable Petreco service 


engineers PETRECO OFFERS COMPLETE DESALTING SERVICE AND FACILITIES 


PETRE<O 


fOESALTING 


SPECIALIZED Lecpis PETROLEUM PROCESSES) jeuVvoRATING 


a Ve 
GET THE BEST 
IN DESALTING 


Minimum residual saits and solids 


Reduced furnace plugging, longer 
tube life 


Maximum exchanger efficiency 


Less corrosion in the topping 


section 
Salvaged waste oil 
Clear water bleed 


, 
Trouble-free, automatic operation 


PETROLITE CORPORATION 


Petreco Division 


3202 So. Wayside Drive, Houston 3, Texas 
1390 E. Burnett Street, Long Beach 6, Calif 
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group and hydrogen, such as formalde 
hyde 


U.S.P. 2,590,426. Process for Photo- 
chemical Chlorination of Hydrocar- 
bons. A. Loverde to the U. S. Atomic 
Energy Commission 
He ptane is 


light with chlorine 


contacted under actinic 
diluted with an inert 
gas at a temperature rising gradually 
from 25° to 50° C. for 48 hours, and then 
with undiluted chlorine for 80 more 
hours at a temperature gradually rising 
to 150° C. The heptane is chlorinated to 
about 80 percent chlorine 


U.S.P. 2,590,810. Preparation of Vinyl 
Chloride. R. B. Young to General 
Electric Company 
Acetylene and HCl are 

vapor phase over a halide, 

or acetate of copper adsorbed on carbon 


Vinyl chloride 


passed in the 
sulfate, nitrate 


is produced 


Skelly Tops One Million 
Man-Hours Safety Record 

Skelly Oil Company employees at the 
refinery and lubricating plant at Eldo 
rado, Kansas, have « unpleted one mil 
lion man-hours without a lost-time in 
jury. In appreciation of the accomplish 
ment, Skelly held a special celebration 
at Eldorado, awarding certificates of 
achievement to each employee who pat 
ticipated in crossing the one million man 
hours goal 
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BOOKS of Current Interest 


Review and Comment for the Process Man 


Kinetics, Reactions Tables 
Tables of Chemical Kinetics, Ho- 
mogeneous Reactions, National Bu 
reau of Standards Circular 510, United 
States Government Printing Office, 
Washington, D. C., $4 
This circular presents a 
evaluated compilation of the available 
numerical data on and rate con 
stants of homogeneous chemical re 
Stress is laid throughout 
and data 


critically 
rates 
actions on ex 
perimentally 
depending on interpretations are 
ally not included. Supplementary tables 
additional useful numerical infor 
References are usually provided 
effects, in particular the 
of salt effects, et n ad 
contains a list of 
held and 
some c¢ variety ol 
additional items of information, both or 
whole and on particular 


ascertained facts 
gener 


give 
mation 
for secondary 
great variety 
dition, the circular 
references to literature in the 
mcise comments on a 
the table as a 
reactions, 


Thermodynamic Properties 
Selected Values of Chemical Ther- 
modynamic Properties, Frederick D 
Rossini, Donald D. Wagman, William 
H Evans, Samuel Levine, Irving 
Jaffe, National Bureau of Standards 


United States Govern- 
Office, Washington, 


Circular 500, 
ment Printing 
D. C., $7.25 
his volume 
heat and free energy of 
tropy, heat capacity, and heats and 
temperatures of transition, fusion, and 
vaporization for all inorganic compounds 
and organic compounds (containing not 
more than two carbon atoms), where 
such data are available. Separate tables 
give references to the original literature 
values were derived 
discusses units of 
constants, 


values of the 
formation, en 


contains 


from which the 
rhe introduction 
energy and fundamental 
definition of symbols, abbreviations and 
conventions regarding physical states 
standard states, internal consistency, and 
arrangement of the chemical 
index to the tables is 


order of 
substances. An 
appended 


A-C Has Three Centrifugal Pump 
Films Available for Showing 

Now available through Allis-Chalmers 
division district of 
Series Of a new 
industry in the 
sound filmstrips 
for showing be 
Titles of the 


general machinery 
fices ts the 
educational 
form of three 
on centrifugal 
fore interested 


first in a 
service to 
35mm 
pumps 
groups 


About the 
Dependable 
Uniform Quality of 


OTM 


* Your OTM Sales Representative 


supply co. 


1318 Nance, Box 4625 
CA-7293 


A Gulf Publishing Company Publication 


Houston 13, Texas 
TWX-HO 175 








DOES YOUR WATCHMAN 
Hibemate 
ON WEEKENDS? 


Unless you pay someone to watch your 
Watchman on weekends—he is likely 
to emulate the bear and go into hiber- 
nation. 

Would you like to save the overtime 
expense of paying a supervisory em- 
ploye to return to the plant every 
Saturday and Sunday—just to change 
the dial in your Watchman’s clock? 

The answer is the DETEX GUARDSMAN 
Watchclock, which operates on continu- 
ous roll tape—for as long as 96 hours. 
if need be—without the necessity of cut- 
ting the tape. This means your Watch- 
man is getting unbroken mechanical 
supervision on weekends, as well as 
during the week. 

With the GUARDSMAN on the job, your 
Watchman is on the job—or you'll know 
the reason why in short order. The cost 
of the GUARDSMAN jis trifling insurance 
against fire, theft and vandalism. The 
records show that more than 40% of 
companies which have disastrous fires 
never resume business. 


Modernize with the GUARDSMAN. the 
greatest single advance in watchclocks 
in over 70 years. Send for free descrip- 
tive folder. 


WATCHMENS CLOCKS 

DETEX WATCHCLOCE CORPORATION 
eco Dept. PR-5 
NEWMAN 76 VARICE STREET. NEW YORE 13. N.Y 
GUARDGMAN Gales and Service im Ail Primctpal Cites 
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h with a running time of 


and Why of 
Pump Mainte 
overing All Angles.” Re 
q showings of any of these film 
strips should be made to the 
Allis-Chalmers general machinery di 

district office tooklets describ- 
ing the contents of the three films are 
ivailable 


ee films Cac 
about JO minutes, are “How 
Centrifugal Pumps,” 
nance,” and “¢ 


vests for 


nearest 


vision 


Minneapolis-Honeywell Wins 
1951 Sales Achievement Award 
The 1951 award for 
hievement, annually 
Managers Association of 
has been awarded to the 


outstanding sales 
presented by the 
Phila 
Minne 
neywell Regulator Company, 

L.eBair, president and chair 

f the award committee has an 
unced. Honeywell 
16th presentation of the award from a 
than 30 entrants Che 
war known as the Howard G. Ford 
Award, was inaugurated in 1937. Last 
Sylvania Electric 
mpany Hie total sales 
1951 aggregated more than $135 
illion, a 24 percent increase over 1950, 
vas cited for expansion 


policies and outstanding 


was selected for the 


held f more 


years winner was the 


meywell, whose 


“progressive 
sales promo 


n techniques 


Hagan Corporation's Research 
Laboratory Nearing Completion 


Develoy 
tion and pre 


yment and testing of combus 
1 systems and in 
struments will be a major function of 
development lab 
ratory now nearing completion § at 
Hagan Corporation’s Orrville, Ohio, 
plant. The new laboratory will be known 
as the “J. M. Hopwood Research Build 
ing” in memory of the founder of Hagan 
Corporation. In addition to the research 
and development work, instruction 
held there for engineers 
and operating personnel of industrial 
firms. Some of the laboratory facilities 
are already in partial use. No formal 
opening ceremony is planned 


Orbit Valve Makes Changes, 
Additions to Field Sales Staff 


The following changes have been an 
unced by R. G. Cole, general sales 
anager of Orbit Valve Company. Jack 
H Hancock wh has beet with the 
since July f 1947, is being 
ed t Casper Wyo as held 
ntative in the Rocky Mountain 
urea. Claude W. Brown is transterring 
to Chickasha, Okla will take 
ver Hancock's territory. Cole has als« 
yntment of James P 


cess contre 


the new research and 


courses will be 


company 
transfer 


represe 
where ‘ 


announced the app« 
salesman fort ouston 
vas formerly Soutl 


Well 


Rowling as city 
Texas rep 
E.quipn ent 


Bowlime 


sentative for Rect 


mpany 


Morse Dial Elected President 
Of Union Carbide and Carbon 


G. Dial has been elected presi 

Union Carbide and Carbon Cor 

, succeeding Fred H. Haggerson 
continues as chairman 
graduate of 

versity and was elected executive 
vice president of Union Carbide in 1951 
He joined the corporation in 1929, be 
came assistant secretary and assistant 
treasurer in 1939, secretary and treasurer 

1945, vice president and director in 
1949. and a member of the executive 

mmittee of the corporation im 1951 


ard. Dial is a 


NATIONAL AIROIL 


OIL-GAS 
TANDEM COMBUSTION UNITS 
FOR YOUR 


PROCESS OIL 


HEATERS? 


because NATIONAL AIROIL Tandem 

Units are more than just combustion equip- 
ment. They ore an exclusive up-firing Com- 
bustion System which has proved many more 
hours “on stream” without shutdown. “‘Airo- 
cool” Tandem Combustion Units (firing dirty 
refinery gas; uncut asphalt; refinery fuel 
oils) hold air in the combustion zone until 
fuel end hot air are mixed thoroughly. This 
meons that combustion tokes place in a hot 
zone; the result increased combustion 
efficiency with a minimum of excess air 

NATIONAL AIROIL Tandem Units average 
16% further flame travel within a given 
furnace allowing secondary air to be 
controlled easily and accurately ar 
flame con be regulated to uniformly radiate 
heat to the absorbing surfaces without 
impingement 

The Tandem Unit is popularly fired with 
NATIONAL AIROIL Combination Oil and Gas 
Burners has a high turn-down ratio with 
@ steady flame maintains high flome 
temperature with either fuel oi! of gas; and 
con be brought quickly to full capacity with 
@ clean fire 

You will realize higher profits from YOUR 
heaters when Tandem Combustion Units are 
specified 


CHEMICAL-PETROLEUM DIVISION 


PE Vilel. Fite vi cells 
BURNER CO., INC. 


1254 &. Sedgley Ave., Philedeiphia 34, Pe. 
Southwestern Division: 2512 So. Bird., Houston 6. Tex 


INDUSTRIAL OIL BURNERS 
GAS BURNERS, FURNACE EQUIPMENT 


Petroleum R 





SAVINGS... even before the word GO! 


Great Lakes Refining selects the compressors that 
simplify erection and firewall installation 


When Great Lakes Refining Co. 
was planning its new Houdriflow 
cat cracking unit at Blue Island, 
Illinois, one of the prime require- 
ments was a low fire hazard com- 
pressor installation for vapor 
recovery service. 

What type of compressor should 
be used? The decision was easy 
after Clark engineers made a thor- 
ough analysis carefully considering 
gas and steam engine driven units, 
motor driven reciprocating units 
and centrifugal compressors. Build- 
ing all types of compressors, Clark 
was unusually qualified to make 


CLARK BROS. CO., 


Gas-engine-Driven * Steam-engine-Driven ® Motor-Driven * Centrifugal 


INC. 


One of the Dresser Industries 


this comparison—impartially! Rec- 
ommendation: Two Clark CMA-4, 
300 bhp, Balanced/Opposed, Syn- 
chronous Motor Driven Compres- 
sors. 

Of major importance was adapt- 
ability to firewall type construc- 
tion. Having a single unit crankcase 
with the driving motor on the end, 
it would be a simple matter to 
isolate the motor from the Clark 
Balanced/Opposed Compressor. 
The shaft would merely extend 
through the firewall, with a simple 
packing gland sealing out the gas. 

Costwise, Great Lakes Refining 


e OLEAN, N. Y. 





Birmingham @ Boston @ Buffcle @ Chicago @ Detroit @ Houston @ los Angeles 
New York @ Pittsburgh @ Salt Lake City @ Son Francisco @ Tulsa @ Washington 


Offices in Principal cities throughout the World 
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was ahead from the day the order 
was placed. Considerable time and 
cost in installation were saved by 
shipping the unit completely as- 
sembled. Vibration-free operation 
—the result of perfect balance — 
paid off in smaller foundation cost 
and will continue to pay off in 
practically maintenance-free oper- 
ation. 

For details on this truly modern 
compressor, write for Bulletin No. 
118. For complete information on 
all your compressor problems, call 
in the nearest Clark representative 
for an unbiased answer. 


CLARK 


balanced/opposed 
COMPRESSORS 








BE AIRD CAST STEEL FITTINGS 


~ 
F., over two decades Beaird has been 
producing cast steel fittings of 
exceptionally high quality. Soundly ; J Return Bend Fittings 
engineered and finely machined, they \ 
incorporate many points of superiority 
not ordinarily found in cast steel fit- 
tings. This has won for Beaird fittings 
the preference of major petroleum and 
chemical companies around the world. 


Why Beaird fitt 


r fittings requirements. 


e Heavier walls 

* Completely backfaced flanges 
* Concentric bores 

« Uniform gasket surfaces 

* True flange circumferences 





. es 
¥ ee zt 


BEAIRD | 


" THE J. B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 
—_— des 
/ ‘ =e! anil 





About EQUIPMENT and 
SERVICE Suppliers 


Process Controls, New Division 
Of Baird Associates Formed 


Walter S. Baird, president of Baird 
Associates, has annotwgsiced the formation 
4% Process Controls, ‘a new division of 
Baird Associates, The new organization 
vill devote its efforts to the applications 
of continuous process control equipment 


UNIT MOVED—Welding 
quip t foctur 
ing of A. O. Smith Corp 
has moved into this 27, 
000-square foot Milwau- 
kee building from the 
Company's main Milwau- 
kee works. Besides pro- 
viding needed space 
for assembly lines for 
A. O. Smith's 12 basic 
welder models, the build- 
ing also houses experi- 
mental shops and some 
sales offices. Space va- 
cated at Milwaukee 
Works is being utilized 
for expanded welding 
electrode production, 





In case of accident, the 
simple screw adjustment 
permits quick, easy, on 
the-job recalibration. 


based on infrared analysis, and the fur- 
ther development of effective instru- 
mentation in this field. S. H,. Walters, 
chief engineer of Baird Associates, has 
been named executive vice president of 
the new organization, with George Oden 
in charge of development, and Joseph M 
sales and service 


Devine in charge of 


FRoeche stey 


TeEaMOMETER 


DON’T DROP IT! BUT IF YOU DO... 


ROCHESTER DIAL THERMOMETERS 
are built to take severe blows with- 
out damage to their sensitive move- 
ments. But when hit hard enough to 
knock them out of adjustment, all 
you need is a screwdriver to put 
them right back on the job—as ac- 
curate as ever. This unique Roches- 
ter recalibration feature eliminates 
the danger of costly production er- 
rors due to inaccurate readings. 


MELE ZA Z 


DIAL THERMOMETERS 
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GAUGES 


WELDED STAINLESS STEEL construc- 
tion makes Rochester thermometers 
more durable, sensitive, pressure 
tight and resistant to corrosion than 
any before offered. Backed by 35 
years of instrument making exper- 
ience. 


ORDER TODAY from your Roches- 
ter Representative, or write for fur- 
ther details. Rochester Manufactur- 
ing Co., Inc., 38 Rockwood Street, 


38 Rockwood St., Rochester 10, N. Y. 


Rochester 10, N. Y. 
Manufacturing Company, inc. x» 


oe ee 
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National Lead Names Fowler, 


Bugbee To Advertising Posts 


Donald T. Fowler has been named 


advertising manager of Baroid Sales di 


Fowler 


Bugbee, Jr. 


vision, National Lead Company in Hous 
ton, and James Bugbee, Jr., has been 
transferred to the advertising depart- 
ment to assist in the preparation of the 
firm’s technical publications relating to 
oil well drilling muds, well logging and 
testing equipment. Fowler has been asso 
ciated with the Axelson Manufacturing 
Company, Byron Jackson Company and 
was with the advertising department of 
Lane-Wells Company for several years 
before joining Baroid. A native of Ore 
gon, he was educated at the University 
of Southern California. Bugbee has been 
with Baroid since 1947 and was edu 
cated at the University of Texas 


Roots-Connersville Becomes 
Division Of Dresser Industries 


Roots-Connersville Blower Corpora- 
tion has been absorbed into the corpo- 
rate structure of its parent, Dresser In- 


nith 


OLID 
STEEL 
ROTOR 


ASSURES... 
LONGER, EFFICIENT OPERATION 
* 
ELIMINATES... 
COSTLY BREAK-DOWN AND 
REPLACEMENTS 
. 


Designed to your specific require- 
ment. 





WRITE for complete details 





s eeeen, 
MACHINE COMPANY 
New London 14, Conn., U.S.A. 





istries, Im and 
name Roots~-( 
divisior { Dresser 
firm will continue 
arate reanizatior 
plant facilities or set-uy 
Shell Chemical Names Huldrum 
To Position of Sales Manager 
George W. Huldrun Ir ! 
appointed t the new position 
manager t the 
Chemical ( 
his career as 
cal's Pittsh 
alter 


H 


Carborundum Promotes Killmar 
To Assistant Works Engineer 


The Refractories division of The Car 
ndum Company has announced the 
tion of H. M. Killmar to assistant 

rks engineer for the division. Killmar 
ned Corborundum in 1947 as a plan- 
ng and project engineer, and then ad 
anced to senior sales engineer. A gradu- 
ate of the University of Illinois, he has 
ked with Atlantic Terra Cotta Com- 
and with the General Chemical 

n of Allied Chemical & Dye Cor 


Brown Joins Power Chemicals 
Division of E. F. Drew Company 

Che Power Chemicals division of E 
I Drew & Company, Inc. has an- 
nounced that F. W. Brown has joined 


FLORIDIN 


Adsorbents - Desiccants 
Diluents 


WIDELY VARYING NEEDS... 


IN THE WHOLE SPHERE of adsorbents and desiccants there can 
be few uses to which Floridin products have not been successfully 
applied since 1910, when this company was established. 


If you have a problem of selective adsorption—dehydration— 
decolorization—catalysis—in some one of the twenty specialized 
Floridin products—extruded Fullers Earth in various forms—acti- 
vated Bauxite adapted to various processes—synthetic granular 
desiccants for precise laboratory requirements—in the Floridin 
catalog you will doubtless find an answer to your need. Your inquiry 
will be given careful, competent attention. 


PAU Aa 


ADSORBENTS 


DESICCANTS 


rr re 
DILUENTS 


Dept. E, 220 Liberty Street, Warren, Pa. 


their organization Brown, who for 
merly was with Chemical and Carbon 
Products, Ltd., and 1.C.I. Ltd. in Lon- 
don, will be sent, after a training period 
in the United States, to Sao Paulo, 
Brazil, where he will be in charge ot 
Water Treatment for E, F. Drew & 
Cia, Ltd 


Sulcer Elected Vice President 
Of Graver Tank & Manufacturing 

Henry T. Sulcer, general manager 
the Graver Water Conditionmg Com- 
pany has been elect 
ed a vice president 
ot the parent Graver 
lank & Manutactur 
ing Company In 
Sulcer has directed 
the activities ot Gra 
ver Water Condition 
ng Company sin 
its establishment im 
separate headquar 

rs in New York. He 
had served earlier as 

general auditor for § 
all divisions of Gra 

ver. Previously, he 
had been vice pres Sulcer 
dent and general 
manager of a Chicago 
industrial heating equipment. He is a 
graduate of the University of Chicag 
School of Commerce and also the Uni 
School of Law 


manutacturer of 


versity of Chicago 


J. M. McNamee Named American 
Cyanamid Sales Representative 
J. M. McNamee has been appointed 


sales representative for American Cyana- 
mid Company’s Industrial Chemicals 
division in the Georgia and Florida dis- 
trict and will operate out of Atlanta 
Joining Cyanamid in 1950, McNamee is 


a graduate of Tufts College 


Selas Corporation Appoints 

Schneider Sales Representative 
William C. Schneider has been ap- 

pointed sales representative by Selas 

Corporation of America, heat processing 

engineers. His territory will include cen- 

tral and western New York state 


Equipment Sales Corporation 

Made Conoflow Representative 
Vice President John ( 

Conoflow r ratior ! 

the appot 

Cory 

eastern 

is southwes 

pneumatic control equipment 


New Sales Assignments Made 

At Maxwell, Manning & Moore 
Raymond ( West nd 

Bright have been ass 

trict manager 

Maxwell 

Gulf ¢ 

quarters im H 

been made manager 

nent district wtih he ug 


Okla 


Taylor Instrument Companies 
Names Skrokov Sales Engineer 

After completing a training <« rse at 
the home office in Rochester, N. \ 
Robert Skrokov recently joined the New 
York office of the Taylor Instrument 
Companies in the capacity of industrial 
sales engineer. Skrokov received a de 
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DEAN HILL 
STEAM 
TURBINES 


ore single stage, 
double impact type 
for low steam 
consumption. 
Specifically designed 
for operation at 
medium steam 
pressures and 
temperatures, 

DH Turbines have 
all the advantages 
available under 
these conditions, 
including excellent 
water rates. Get 
the full details and 
complete 
specifications. 
Write today. 


% 


PENNY PINCHER 


Power a-plenty at a penny-pinching cost! That's how 
DEAN HILL STEAM TURBINES operate. Their super rugged 


construction, their service-engineered design, 











their low maintenance, their remarkable HORSEPOWER 
power-producing ability all add up to vale eg 
far more service for your turbine 
dollar. If it's low cost power 
you want... you want 
DEAN HiLL 
STEAM TURBINES. 


EUNLL PUWIP COMPANY 
Pump and Turbine Engineers Since 1895 
INDIANAPOLIS 7, INDIANA 


OFFICES IN 
Chicoge * Mexico City * Philodelphic ® Solt Lake City © New York © Dollas © New Orleans * Son Francisco © Denver * Los Angeles © Pittsburgh © Houston © St. Pay! © Cleveland 
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Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill. 


—API-ASME AND ASME CODE— 
CERTIFIED BY NATIONAL BOARD 








For information or estimates call us at 3-4395 


NUFACTURING COMPANY 


AN ECONOMY FACTOR 
IN REFINERY OPERATION 


Proved long life and stubborn resistance 
to corrosion make cast iron pipe a 
contributing factor in lowering plant 
maintenance per barrel of crude. 
Replacing shorter-lived pipe with cast iron 
pipe has demonstrated this in many refineries. 
Cost per term of service decreases. 
Interference with production, caused by 
frequent replacements, ceases to be a 
headache. Cast iron pipe works hand-in-glove 
with plant management to keep maintenance 
cost down in many refinery operations. 


Available with bell-and-spigot, plain end and 
SOLID ALUMALLOY 


joints. Cast Iron Pipe Research Association, CONSTRUCTION 
FOR A LIFETIME OF 


; Thomas F. Wolfe, Engineer, ORROSION-PROOF 
1015 Peoples Gas Bldg., Chicago 3, Ilinois. SERVICE 


CAST IRON PIPE 


FOR LONG LIFE AND ECONOMY 


flanged, or with standardized mechanical 


Petroleum Refiner 





gree in mechanical engineering trom the 
College of the City of New York. He 
served in the | S. Navy and for two 
years was a development engineer in 
the oil industry 


Vulcan Copper Organizes Four 
Separate Operational Divisions 
In beginning its fifty-first year of 


business, The Vulcan Copper & Supply 


Cunningham Kline 


has announced the organiza 

company S Operations int« 

ur separate divisions, each one tunc 
tioning independently of the other The 
lean Engineering division headed by 

LD. Drummond carries « 
offering expanded facilities for tech 
onomic surveys, process de 

pment, process and plant 
quipment design and procurement, 
ver-all erection and construction supet 
vision, plant start-up and initial opera 
tion. The Vulcan Manufacturing division 
under the direction of P. W. Wentworth 
the engineering and fabri 
cating of distillation, evaporation and ex 
traction equipment he Construction divi 
sion, temporarily managed by Thomas 
( neg ee Ones wm contracts for the ere« 
mn of chemical othe s and the installa- 
tion i pr 
Industrial Supply division 


m its services 


design, 


will continue in 


ocessing equipment 


service of warehousing an distr 
ls, tact 


alloy products I I 


ry supplies, copper 


Wentworth 


ann unced 

» key posi 
ef develop 
Kline as 
Corson Cun- 


ningham ; rocess engineet 


American Shoe Brake Company 
Purchases Jumbo Steel Plant 
American Shoe Brake Company has 
ed the plant and property for 
ywned by the Jur Steel Com 
Azusa, Calif I yroperty cor 
pproximately f acres of land 
ral buildings he American 
division of Brake Shoe will use 


ast steel forg- 


Consolidated Engineering Names 
Dr. Berry In Research Promotion 

Dr. Clifford FE nationally 
known authority in the field of mass 
spectrometry, has been promoted to the 
office of assistant director of 
Consolidated Engineering Corporation of 
Pasadena, Calif. Dr. Berry's particular 
distinction derives from his development 

the Isatron, « msidered the heart of 

mass spectrometer, and perfecting 

ie Diatron, a po chet size ion source for 
use in the Leak Detector 

A native of lowa, he received B.S., 
M.S., and Ph.D. degrees from Iowa 
State College and holds several patents 
relating to mass spectrometry. He also | 


Berry, 


research at 
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Better on “1001” Pumping Duties 


Capacities 
to 150 G.P.M. 


arse Two-S 


Heads 
to 500 Ft. 


> 


Apco—the pump with but 
one moving part, the im- 

eller — is famous for 
iong - lived, efficient per- 
formance on small capac- 
ity, high head duties. 
Available in Sin we Stage, 


Two Stage an 


4-Stage 


Tandem for high pressures 
— and Water Jacketed 
for high temperature and 
highly volatile liquids. 
Write for Sulletins 
TIT, TTT-A, T11-WJ 


Electroforged into rigid, one-piece » panels. 


-»- GIVES BETTER 
SERVICE ON 


5 COUNTS 


PUMP COMPANY 


Twisted cross bar prevents slipping. 
7 SAFER FOOTING 
2 GREATER STRENGTH 
3 LONGER LIFE 
4 LOWER MAINTENANCE 
5 MORE OPEN SPACE 


Bring your open steel flooring problems to Blaw-Knox 
for expert help. Bulletin 2365 sent on request. 
Grating Department 
BLAW-KNOX DIVISION of Blaw-Knox Company 
2005 Farmers Bank Bidg., Pittsburgh 22, Pa. 


E lectroforged 


BLAW- KN OX STEEL GRATING 
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let’s take a 
CLOSER LOOK 


ire, h tomy "SPpplications, 

tion of their yopete pe properties 

is of major importance to avoid misapplication 

and consequent possibility of costly service 
failures. 

B&W’s long experience with tubing applica- 
tions in the petroleum and chemical processing 
industries, where stress and temperature condi- 
tions often are acute, has led B&W to conduct 
complete, analytical stress-rupture tests far ex- 
ceeding conventional practice so as to answer 
the most exacting questions of tube applications 
in modern processing conditions. 

In essence, the stress-rupture test is an over- 
loaded creep test which is continued to actual 
failure of the specimen. Destructive testing of this 
kind acknowledges theoretical approach, but at 
the same time circumvents it by simulating the 
worst possible conditions that would likely be 
encountered in actual service. Through such 
long-term tests extrapolation is reduced to the 


Seles Offices: Beaver Falls, Pa. * 
Cleveland 14, Ohio * Denver |, Colo. * Detroit 26, Mich. 
Texes * los Angeles 17, Cal. 


Beover i, Pe —Seomiess 


33 


~~ ee 
minimum with the result that possibility of error 
in determining stress-rupture limits of tubing 
materials is minimized. 

From curves like those shown above and other 


available stress-rupture data, it is ssible to 
closely determine: (1) the amount of extension, 
or elongation, various metals will stand under 
given stress and temperature conditions before 
rupture occurs, (2) how long various metals 
can be overheated under given stress without 
failing due to rupture. 

Investigation of stress-rupture properties of 
tube-steels is a Continuing activity at B&W. Facil- 
ities devoted to this purpose are among the most 
extensive available anywhere. 

If rupture strength is your tube problem, con- 
sult Mr. Tubes—your B&W Tube Representative. 
Available through him is a wealth of experience 
and technical data on the behavior of carbon, 
alloy, and stainless steel tubes at elevated pres- 
sures and temperatures. 


Shown above are some of the stress-rupture data available 
on B&W Tubes. Copies will gladly be supplied to anyone 
concerned with the design, operation and maintenance of 
tube installations in high pressure, high temperature 
services. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offices & Plants 
T Welded Stainiess Stee! Tubing 
Mience, Ohio Welded Corben Stee! Tubing 
Boston 16, Moss * Chicago 3, 1. 
* Houston 2, 
* New York 16, N. Y. * Philadelphic 2, 
St. Levis 1, Mo. * San Francisco 3, Cal. * Syracuse 2, N. Y. 
Teronto, Ontorio * Tulsa 3, Okla. 
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has had many papers published along 
these lines 

The initial design of the Consolidated 
Electrical Computer for the solution of 
12 simultaneous linear equations is con 
sidered one of Dr. Berry's outstanding 
accomplishments, and he played a large 
part in the completion of the engineer 

design of the Consolidated-Nier 

tope Ratio Mass Spectrometer 

Dr. Berry joined Consolidated Engi 
neering Corporation in 1942 as Research 
Physicist, and lives in Altadena with his 
wife and two children 


Craven Appointed Manager of 
Davison’s Lake Charles Division 


Henry FE. Craven, Ir. has been ap 
pointed manager of the newly organized 
Lake Charles ‘division of The Davison 
Chemical Corpora 
tion. The new div 

vill operate the 
arge plant which the 
company is building 
yn the Calcasieu 
River south of Lake 
Charles, La., and 
which will produce 
petroleum cracking 
catalyst and other 
chemicals. Prior to 
joining Davison in 
1951, Craven was 
plant manager oft 
Pemco Corporation Craven 
in Baltimore He is 
a graduate im ceramic engineering ot 
North Carolina State College. Craven 
was with Pemco in Baltimore before 
the war and saw service from 1942 to 
1946 as a captain in the Army Chemical 
Corps 


Clark Equipment Truck Division 
Names New Regional Sales Head 
The appointment of Vernon L. John- 


son, associated until recently with the 
Studebaker Corporation, as _ regional 
sales manager has been announced by 
the Clark Equipment Company. John 
son will head up Clark’s northeastern 
region and will make his headquarters 
in New York. He is a graduate of the 
University of Illinois 


Steinkamp Appointed To Head 
Honeywell Industrial Sales 


Minneapolis- Honeywell Regulator 
Company has announced the appoint 
ment of William H. Steinkamp as sales 
manager of the industrial division after 
serving as industrial field sales manager 
since 1943. He succeeds L. Morton Mor 
ley, who continues as vice president of 
the Brown Instruments division. A grat 
uate of New York University in 1928, 
Steinkamp joined the Brown division 
in 1930 as field sales engineer 


Watson-Stillman Announces 
Multiple Executive Changes 

The following recent changes in Wat 
son-Stillman executive positions have 
been announced 

<. S. Sweeney, vice president and 
treasurer, has been elected a director 
James W. West, Jr., a director, has been 
appointed assistant to the president. A 
B. Diss has been appointed vice presi 
dent of manufacturing; R NV. Dinzl, 
consulting engineer; Adolph deMatteo, 
chief engineer; R. W. Schreck, general 
manager of sales, Hydraulic Division; 
Jackson Kemper, general manager of 





HEAT 
-SAVING EFFICIENCY 


@ Longer Life 
@ Custom Molded Precision Pipe Fit 
@ Attractive, Smooth Finish 


Now available in pipe covering and block insulation, Mundet 85% 
Magnesia permits new heat-saving efficiency. Precision manufacturing on 
the latest type of automatic equipment insures uniform standards, Extra 
durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 
the escape of heat. You benefit from the most 
modern manufacturing facilities for the pro- 
duction of heat insulation. Write for specifi- 
cation information and recommendations. 
Mundet Cork Corporation, Insulation Division, 
7101 Tonnelle Avenue, North Bergen, N. J. 





TURBINES 


TYPE UV MULTISTAGE 


¢ Available with from two to ten 
pressure stages. Horsepower range 
from 100 to 4000, steam pressures up 
to 600# ga., 750° F., condensing or 
non-condensing. Optional governor equipment and accessories adapt 
UV Turbines to any mechanical drive within their capacity range. 


Contact your Murray representative or write for Bulletin T-122 


MURRAY IRON WORKS COMPANY * BURLINGTON, IOWA 
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GROUND & 
POLISHED 
SEATS 
REQUIRE 
NO 
PACKING! 


eens unions 
4 are made by 
union specialists! 


see the complete line... write for Catalog I! 
a type for every use... all temperatures, all pressures! 


CATAWISSA VALVE & FITTINGS CO. 


25 MILL ST. CATAWISSA, PENNA. 





WELDING 
DESIGN 
and FABRICATION 


@ Monel Metal 
@ Stainless Steel 
@ Glass-lined Tanks 
@ Aluminum-clad Metals 
@ Cadmium-lined & Galvanized Vessels 


Experience in meeting the exacting requirements of our military 
contracts is a guarantee to customers of our ability to meet highest 
standards in all types of non-ferrous and special alloy fabrication. 
Heliarc and “sigma” semi-automatic inert gas welding for the latter 
mean special qualifications to meet the most exacting requirements 


WARNER i WIS COMPANY 


TULSA OKLAHOMA 


sales Distributor Products Division; 
Herbert FE. Elliott, sales manager, Hy 
draulic Division; John P. Bittenbinder, 
sales manager Distributor Products 
Division; Walter R. Biedermann, Indus- 
trial engineer Elsworth Falkenberg, 
plant manager; Eric Nelson, plant su 
perintendent 4 Walters, production 
manager, ydraulic Division 

In addition Richard M. Norman, a 
graduate f Georgia Tech has been 
added to tl Hydraulic Sales Depart 
ment 


Boynton Named District Manager 
For Western Canada by Tube Turns 


Harry E. Boynton has been named as 
listrict manager for Western Canada 
by Tube Turns of Canada, Ltd. Born in 
Toronto, Ontario 
Boynton obtained his 
legree 
gineering z 
versity 
and began his career 
on the engimeering 
staff of The Inter 
tional Nickel ¢ 
pany of Canada, Lt 
Before joining 
urns, he was ch 
engineer of the 
rado Mining 
fining Ltd 
Stationes¢ 
Radium. B 
a member 
Ss! mal kr wir ' 0 « a 
Kappa Pi ring or War II, 
served with tl Canadian Navy 
convoy duty in the North Atlantic 


Gar Wood Industries Names 
Dries Advertising mong 
(sar se d In 


Dries 

s central 
handles 
ayne, Ot 
it Di 


| branch 


Pacific Pumps’ European Survey 
Checks Product Performance 
helm recently returned 
r rehneries 
ental I urope 
‘umps, Inc., 
rted op 
expressed 
American 


ncensees T 
Netherlands; 


France 


Minneapolis-Honeywell Names 
wien to Field Sales Post 
lson has been made field 
r the Industrial Divi 
lis- Honeywe Regula 
ceeding William H 
ently made gen 


the division. Wil 
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IN WIRE-MESH PRODUCTS 


 SELLIEE 


For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 
“let Jelliff do it.” 

From big Dipping Baskets to tiny precision 
filters — from fuel strainers to what-is-it 
gadgets — JELLIFF’S Custom Production 
Department turns out fabricated Wire- 
Mesh products at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 


BEAVER—gives you a choice of 
4 PIPE and BOLT MACHINES 


BEAVER MODEL-A 
A rugged, Heavy-Duty Ma- 
chine. Range “% to 2”. Up to 
12” with Geared Tools and 
Drive Shaft. Bolts % to 2”—~ 
Weight 365 lbs. 


BEAVER MODEL-B 
A Middleweight Utility Ma- 
chine. Range “% to 2”. Up to 
8” with Geared Tools and 
Drive Shaft. Bolts “4 to 1%” 
—Weight 235 lbs 


SR RERERREREREREEREER EEE " se sn a" a" "2" 


BEAVER MODEL-E 
A Lightweight Portable Ma- 
chine. Range '% to 2”. Up to 
8” with Geared Tools and 
Drive Shaft. Bélts % to 142” 
—Weight 185 lbs. 


lj you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate {rom Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 


PRE RE RERESERERERERREREBLERELEELEEERELEL ELE ne ‘o"a" 
en se eae ‘ee! 


Pn se OR ERRERERRER ER ERE REE EEL EE SRR ERERERER ERAS EEE ED 
eee eee REE EEE EE EERE EELS EELLLLE EE EEE 


Pee eee eee eee eee eee eee EEE EERE RESELL ELE L LEED 


BEAVER MODEL-C! 
A sturdy little Power Drive % BA > 
that converts Hand Tools into T° YT 


x s ma’ ff f 1) 
. te ee aoe Oemee FLY “ Be mec. 0. SDELLUEF wee. con 
secon 





. 


Tools and Drive Shaft. Bolts ‘ ‘>> DIPPING BASKETS 
YM to 1%2”—Weight 140 lbs. WN Lenvaoutse Sr » wane 


beg RESISTANCE WIkE STRAINERS 


Write for NEW Complete Catalog! SOUTHPORT f CONNECTICUT 
BEAVER PIPE TOOLS, 252-300 DANA AVE., WARREN, OHIO p 


wiht MESH $ 














e = L. Volumetric efficiency. SD Pumps deliver liquids with 


ame 


meter-like accuracy. 


Rugged Construction. SD Pumps are built for contin- 
vous duty, even on the toughest pumping jobs. 


Cleer Flow Pattern. SD Pumps 

have large openings and a totally un- 

obstructed flow path. There are no 

valves, blodes, springs, or vanes to slow flow or couse 
trouble. 


Jacketed Pumps. SD Pumps are available steam jack- 
* eted in many sizes, for handling sluggish materials. 


There’s an SD Pump for every asphalt handling job ened eesti eee” atelelie) 
. . in capacities from 2 GPM to 3000 GPM . . . plain KINNEY MANUFACTURING COMPANY PUMPS 

or steam jacketed. Send coupon for complete details. 3596 Washington St., Boston 30, Mass. 

KINNEY MANUFACTURING CO., Boston 30, Mass. | Please send Kinney Bulletin 151. 

Representatives in New York, Chicago, Cleveland, Dients 

Houston, New Orleans, Philadelphia, Los Angeles, | 


: : . Cc 
San Francisco, Seattle, and foreign countries. ‘ew amg 
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son will supervise all industrial field 
sales and service personnel for all Indus- 


In This Plant Nicholson Traps a Saas peeenes, Siem pied 


SAVE 10% IN STEAM C 0 STS Ploch Named Sales Application 
0 Engineer By Reliance Electric 


Harold A. Ploch has been appointed 


Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical sales application engineer in the South- 
Pig oe ; ; western district sales office of the Re- 
traps in his plant: "Saving in steam waste cut our fuel cost at least liance Electric & Engineering Company 


10°. Yet application temperatures were up 30°-40°. And relief of \ Texan by birth, Ploch joined the Re- 
air bindi flected fast = liance organization in 1951, following 
all air Binding effected taster warm-up. three years with William Orrison En 
Operate on lowest temperature differential; 2 to 6 times average gineers and Associates 

i ity; maximum air venting. For other advanced Nichol- 
Greinage capacity; maximum o 9 a ae Juraschek, Monnett Promoted 


son features send for Bulletin 450. By United States Steel Company 


Type it ie o a Appointments of Francis Juraschek as 


AHV j assistant director of distribution and avail 
ability and of Albert A Monnett, Ir. as 
assistant director of commercial researcl 
(markets) has been announced by the 
United States Steel Company. Juraschek 
started his business career with McGraw 
Hill Publishing Company in 1915, holding 
a number of executive positions befor 
joining U. S. Steel in 1939. Monnett is a 
graduate of the University of Idaho and 
of Harvard Business School. He joined 
the company as a market analyst in 1946 
Type C after serving as captain in the Army air 
Type AU : force during the oe 
5 TYPES FOR EVERY APPLICATION, process, heat Type A 
power. Sizes \4" to 2”; pressures to 250 Ibs. 207 Oregon St., Wilkes-Barre, Pa. Rockwell Manufacturing Names 


Two District Sales Managers 


The appointments of M. D. Gilbert as 
Kansas City district sales manager and 


TRAPS - VALVES -: FLOATS 














for Better Control and Shut-Off 
of Air - Gases + Liquids + Solids 


Better choose Rockwell Butterfly or Slide Valves. 

You get commercially tight shut-off in any metal 

construction; drip or air-tight in rubber-lined Bush Gilbert 
metal valves. You can have any manual! or auto- 

matic control mechanism. Pipe size up to 72"°— Roy R. Bush as Tulsa district sales man 
and larger. High or low pressure or temperature. ager have been announced by Rockwel 
Easy to install and service. Write for Catalog. Manufacturing Company. Gilbert. is 


member and past director of the Sout! 

ern Gas Association and served on its 

advisory council. He also belongs to the 
“Kwikleen” American Petroleum Institute, Americar 
slide valve with . Water Works Association and ts a mem 
air cylinder , . ber and past president of the Tulsa chay 
operator; for ter of Nomads. Bush joined the Rock 
hondling cor . well sales staff in 1934 and became 
bon shapes in c special sales representative for the com 
© hopper feed . pany'’s Nordstrom Valve division bet 
 aeneee : being appointed sales manager f 
field pr ducts 


cae : . Niagara Filter Names New Agents 
uiterfly valve with electric P Stainless steel butterfly valve for “ 

motorand declutching “ ss welding into pipe line; with air In New York New Jersey Areas 
mechanism for emergency ’ to diaphragm operator and valve Erhardt R. Bach and Fred EF. Her- 
handwheel operation; for , positioner; operation at 1600° F. stein have been appointed sales and en- 
hondling woter at 25 p.s.i w gineering representatives for Niagara 
Filter Corporation. Bach will serve 


metropolitan New York, Long Island, 


+ 
southeastern New York and western 
Connecticut areas from the permanent 
office located at 59-32 Parsons Boul 
Flusl I Island 


vard, ng ne Hersteir 


S. ROCKWELL CO. -« 250 Eliot St., Fairfield, Conn. will represent Niagara Filters in nort! 


ern New Jersey and southeastern New 
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York. Bach previously served as sales 
engineer with the Buflovak Equipment 
Division of the Blaw-Knox Company, 
and Herstein has been operating for 
he past year and a half as a chemical 


equipment sales representative 


G. W. Huldrum Promoted To Sales 
Manager By Shell Chemical Corp. 


Shell Chemical Corporation has an 
unced the appointment of G. W. Hul 
lrum as sales manager of the western 
livision He will 
ead sales activities 
n ammonia and an 
1ionium sulphate fer 
tilizers, solvents t 
arnishes and = lac 
1 resins. Huldrur 
vegan his career as a 
emist it Shell 
hemical’s Pitts burg 
lif nt in 1939 
of 


aa 


y | 
M2 sfowk. Atccdrgin aie Huldrum 
gh various mal 
ifacturing and marketing assignments 
n California, Texas and "Ne w York and 
n 1947 was appointed district manager 
f the Detroit sales thice In 1951 he 
became assistant sales manager of the 


stern division 


McCracken Is Manager Of New 
Rocky Mountain Sales District 
Raymond R. McCracken has been 


named district manager of a new sales 
district formed by 
Che France Packing 
mpany He vill 
New 
Colorado, 
. W yoming, 
and Montana 
yut 
office 
rac ken has 
several years 
at region, Until re 
ently he was a dis 
trict manager oper 
ating out of Chicag 
wr the Raybestos McCracken 
Manhattan Company 
The France Packing Company is a 
lanutacturer of metallic packing, power 
piston rings, bakelite compressor rings 
and valve discs 


Grosselfinger Appointed to 
Advise Nitrogen Company 

Frederick R. Grosselfinger has been 
appointed technical director by the Syn 
thetic Nitrogen Pt ~e-, Corporation, 
ew York, makers of al-Nitro” and 

orters of potash from western Ger 
nany 

\ graduate of Massachusetts Institute 

rechnology, in chemical engineering 

1939, he went with The M. W. Kel 
logg Company where he was employed 
in the process engineering department 
In 1941 Grosselfinger joined the Signal 
Corps, and served five ears in the 
Army as battalion commander and then 
Chiet Signal Officer of the Rome Allied 
Command 

He was Knighted in the Order of 
Crown of Italy by King Umberto and 
was awarded the Bronze Star by the 
United States 

Upon separatio f n the Army, 


Like the Process Plants 


they serve 
4 PACIFIC 
KX. ta1on, XB4 4 


PUMPS 


are designed and built to operate on 
24-hour seven-day-a-week schedule 


Yo Engineers responsible 
for the purchase of 
plant equipment 


Pacific Process Pumps are heavy duty pumps designed to fit 
your plant—and are fabricated from materials selected 
for the specific liquid to be pumped. 


To Engineers responsible 
for operation and 
maintenance of 

plant equipment 


Pacific Process Pumps are heavy duty pumps with EXTRA 
QUALITIES built in—qualities of workmanship and materials that 
prevent painful loss of production and keep maintenance costs down. 


Vv, 


To the Owner 
of the plant 


The value of the EXTRA QUALITIES built into Pacific Process 
Pumps is proved by their performance. The following performance 
record is typical of hundreds of installations: LIQUID PUMPED—hot 
abrasive slurry; TIME ON STREAM — 26,640 hours; AVAILABILITY — 
100% ; PARTS REPLACED AFTER 26,640 HOURS OPERATION — wearing 
rings and shaft sleeves in each pump, impeller in one pump. 


acific Pumps inc. 


HUNTINGTON PARK, CALIFORNI 


Export Office: Chonin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cit 


cP-5 
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Fire Fighting Film Released 
By Walter Kidde & Company 
Not Ton Hot To Handle,” a 
18-mint lor, sound film 
: ? been released by Walter Kidde 
Donald Dixon Named Service Inc. The picture 
Representative in Denver Area t 1 fire extir 
Donald E. Dix = Ht 


aintenance ’ neer ' r . 1/u 2 


new 
has just 
& Com 
demonstrates ap 
guishing equipment and 
Class A, B, and C fir 
the film, professional technicians 
gnized types of portable ex 
Wood, flammable liquid 
blazes 


ite 
pany 


res tor es 


are ou ou im 
hi ion of the proper 
roved method 
availa nationally 


six district ! 


| 
an apy 


ble 
ide’s 
Philadelphia, 
Angeles), or upor 
distributor 


idde 


YOU GET 


Increased Throughput 


— 


WITH 
METEX MIST 
ELIMINATORS 


Many refiners have found by experience that 
Metex Mist Eliminators, installed in stills, 
towers, drums, evaporators and similar equi 

ment, have increased throughput of on-grade 
production and reduced operating costs by 
removing 957 plus of liquid entrainment. 

These knitted wire units literally “wipe out” 
the liquid droplets entrained in gases. Gases 
vo through and on... freed of entrainment. 


iquids fall back against the rising flow. -. 


EASILY INSTALLED NO MOVING PARTS 


Full details on these entrainment separators — sizes, shapes, construc- 
tion and engineering data— are found in our new 8-page bulletin. 
Write for your copy today. Just ask for “Metex Mist Eliminators.” 


METAL TEXTILE CORPORATION 


633 East First Avenue, Roselle, N. J. 


Robert A. Hunt Made Assistant 
Chief Engineer at Rochester 
Robert A. Hunt 
staff of the Rocl 
Company, Inc., 
been appointed as 
sistant chiet engi 
Hunt, wh 
been handling special 
development 
and design 
company for t 
five years, will 


f the eng 


Manufacturing 


neering 
ester 


has 


neer has 


special 
desigt and «ke 
velopment problems it 
connection with ele« 
trical instruments 
the indication of liquid 
indication of liquid 
level, pressure and 
temperature. The 
pany is imaugurating 
search and develoy 
electrical in 
dustry 
A. 'T 


ize m 


Hunt 
cor 

an extensive 
ment gram on 
the tractor in 
supervision of 


ie! engineer 


struments tor 
under the general 


Nef 


sen, cl 


Rust-Oleum Corporation Names 
Five Industrial Distributors 

The Vleum Corp 
nounced the additior 
trial distributors to its distributor 
orgamzation throughout the « 
The new firt appointed are 
kins Company seri Md 
Contractors Supply Company 

n, N. C.; The Warren Har 
{ Warrer American 
and Standard ippl ( ri 
Zanesville hio; cl 
Pe il.; Th 
pany of California, Los 
and Buhl Sor 


Rust ration has an 


of five new indus 
sales 

untry 
The Ad 
Mill and 
Wilming 
adware Con 
Radiator 
ration 
Heyle, 
Supply Com 
Angeles, Calif 
Micl 


pany, € Divs 
and 
ria, 


Charles J. Uthoff Appointed 

Sales yearned By Wedgaphog 
The ap poi ‘ 

as Trex mm al 

vestern district is b ‘ ounced by 

the Wedgeplug \ alive 

Company In Lt 

hoff, 4 gr 


ate 


Uthoff 


t Cl arles | 
t ut! 


Sales eng r the s¢ 


who is 


Colby Appointed Plant Manager 
Of Shippers’ Car Line Firm 
Ernest H. Colby has 


nanager 


been appointed 


rat tf Shippers 
ry of the 
ompany, 
rk. Colby 
ineering 

superheater pany, from 1935 
t 1938. Fr 
app 
poration, he rved 
Riley 
rchester 


Heights, Pa 


head 

was witl 

his present 
ppers’ Car Line Cx 

as producti 

Stokes ( rp 
Mass., and ( 


ntment 
m man 
ration mm 
ornwells 


ager ot 


> } > 
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Saunders Named Sales Head Of 
Kinney Manufacturing Company 


Harold G. Saunders, formerly dis- 
trict sales manager 
f the Philadelphia 
yifice of Kinney 
Manufacturing Com 
pany has been ap 
ointed sales man- 

f the company 

is now located 

n. Saunders 

oined Kinney in 

1919 and served as 

salesman succes 

sively in St ’ . 

Kansas City and 

Dallas. Since 1942 he 

as. been with the 


Philadelphia office Sounders 


Capron Named Chief Engineer 
B&W Tubular Products Division 


Adin B. Capron has been named to the 

newly created post of chief engineer ot 
e Tubular Products Division of The 
Rabcock & Wilcox Company. Paul ] 
tnehmer, works manager of the divi 

n said that because of an extensive ex 
pansion program under way at both the 
Beaver Fall e and Alliance, Ohi 

ngineering functions 

} 


tralized ur 


n. Capron’s head 


een cer 


A} 
Beaver alls and he 
ae lraftir 
pment, mamtenanc 
ds engineert 


HN el 
all plant « 


wn University 

har al engineering, 

h B&W since 1937 
assistant superintendent 
st recently as super 

Ils at the Beaver 
1937 he was associ 


| i Company 


David Faulkner, Industrial 
Tools Veteran, Retires Soon 
David S. Faulkner, vice president of 
ompany will re 
1 sales engineer 
reign coun 
\ il fields 
thin the J His first association 
vas with : tto Engine Works of 
Philadelphia 1 manutacturers in the 
S. of the four-cycle internal combus 
n engine. Next he jomed the Union 
| Company which later became part 
f The National Supply Company, and 
is beer 4 tive ! t at rranizati ! 
1918 


Honeywell Names Stephen Keller 

Valve Division General Manager 
Stephen A. Keller has been name 
general manager of the Valve Divisio 
f Minneapolis- Honeywell Regulator 
Company, succeeding James H. Binger, 
who will continue as vice president of 
he division. Keller will have full re 
sponsibility and authority for all phases 
division's activities with the ex 


j 


{ 7 f sales, and will coordinate 
sales projects with production, engimeer 
ng and orders. K. R. Knoblauch will 

ntinue to direct sales activities 

Keller joined the Valve Division 
February, 1951, having previously been 

t Wright Aeronautical ( poration 


Why Skilled Workmen Insist On 


RiGeaib TOOLS 
make good workers 


better 


6 sizes for pipe “s"" to 6”° 
4-wheel cutters to 4"° 


Fei ce,i® Heavy-Duty Cutters 
assure you extra quick easy pipe cutting 


% High alloy thin-blade cutter wheels roll quickly through pipe with 
least effort—clean, almost burrless cuts. 


% Special malleable housing guaranteed warp-proof, assures perfect 
tracking of cutter wheel—every tool factory tested. 


% Efficiency-balanced design for quick easy work —made for long 
hard service. 


% Order from your Supply House. 
THE RIDGE TOOL COMPANY, ELYRIA, OHIO 
— 4 ais F 


Work-Saver Pipe T 
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FITTING PROBLEM? 


~ | 
al 


Consult Crawford 
Tube Fitting Specialists—And Get The 


Syyoadde 


ANSWER 


Try to stump us! For “specials” 
send your tube fitting problems 
to us and let our engineers de- 
sign a Swagelock Special that 
will do the job. Ask for FREE 
catalog. Dept. 52. 
* Patented 
CRAWFORD FITTING CO. 


884 E. 140th Street, Cleveland 10, Ohic 





SWAGELOK FITTINGS AVAILABLE IN: BRASS, 
ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


COME TO YOU COMPLETELY ASSEMBLED, 
FINGER TIGHT 
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Wright he held 


manutacturing 


While 


positions 


tor 10 vears with 
visory 
and industrial engineering 
H vard MacDonald whe 
ef industrial engineer, succeeds Keller 
rintendent 
succeeds Ma 


super 


has been 
is the division's plant 
Robert W. Devenport 
Donald as chief industrial engineer 


supe 


E. L. Lindsey Appointed Branch 
Manager of Los Angeles Office 
E. L. Lindsey 
een appointed 
Angeles brancl 


i for the 


has 

Los 

man 
Pump 

Divigion Byron 
Jackson Campany 
Lindsey graduated 
from the University 
f Oklahoma in 1942 
and took an addition 
| yurse at 

School 


-vear ce 
spartan 
of Aeronautics at 
Tulsa, Okla. before 
becoming affiliated 
with Byron Jacksor 
Company in 1944 in 
the position of sales 
married and will make 


Lindsey 


engineer 
his home im 


Angeles 


Lukens Steel Promotes Funk 


William H. Funk, who has been asso 
ciated with the Development Engineer 
Department of Lukens Steel Com 
inception in 1945, 
manager of the 
connected 


mn 
pany since its 
been named assistant 
department. Funk has 
with Lukens and its Lukenweld machin 
ery making 1939, follow 
ing his graduation from Drexel Institute 
of Technology, Philadelphia 


has 
he en 


division since 


Fire Equipment Manufacturers’ 
Group Elects McKesson President 
l ( McKesson 


harge of sales of 


vice president im 
the Ansul Chemical 
has be en 
elected president t 
he Fire Equipment 
Manufacturers’ As 
sociation. (ther ap 
offi 


he as cia 


ompany 


pomtments of 


PW 
W alter 


mpany; 


. 


& ( 
d vice 
H. Lewis Stett 


presi 


ler Ir., executive vice 
resident f Elk 
rd Mam 


( ompany ; 


McKessen 
Brass 
treasurer, Paul 
vice president of Stop Fire 
Kennedy An 


ner R 


| commiss 


Pipe Manufacturer Announces 
Increase in Sales Personnel 

South Chester Tube Company re 
cently increased its sales forces in the 
Southwest and Midcontinent districts by 
adding the following personnel 

Thomas L. Vance has been assigned 

the Ft. Worth office located at 307 
Life of America Building; Ivan M 
Fischer has been named to the Houstor 
office in the Niels Esperson Building 
Robert E. Wallace, Jr., has been trans 
ferred from the east to headquarters for 


the Midcontinent in Hutchinson, Kans 
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{ install Labor-Saving 
JERGUSON 
STEAM GAGE UNITS 
- « « with gage and valves 
furnished as integral unit... 
without gage connection stuff- 














| ing boxes or end stems. = 


ERGUSON Steam Gage Units, 

with gage and valves fabricated 
as a complete working unit will 
help you eliminate a lot of your 
maintenance time and troubles 





Especially designed to cut main- 
tenance time, these complete units 
have no gage connection stuffing 
boxes to take care of and no end 
stems to cut or wire draw 
Gages and valves are an integral 
unit and have special expansion 
coils to take care of expansion and 
contraction. Transparent gage may 
be rotated to any desired angle; 
chambers and covers are forged 
steel; glasses are mica protected 
against erosion, Available in vari 
ous models for required visible 
glass and W.S.P 

Cut your maintenance costs now. 

Write today for copy of drawing 

=" and Steam Gage Data 

“el. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Representatives in Majer Cities 
Phone Listed Under JERGUSON 
Jergusen Tress Goge & Valve Co. Ltd., Londen, Eng. 
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Engaged in the manufacture of spe- 
cialty products for 53 years, the com- 
pany will promote asbestos-cement pipe, 
plastic pipe, glass pipe wrap, and steel 
pipe 


Robert Hess Named President 
Kinney Manufacturing Company 
Robert G. Hess, formerly assistant to 
the executive vice president of the New 
York Air Brake 
Company, has been 
elected president and 
a director of Kinney 
Manufacturing Com- 
pany, Boston, sub 
sidiary of vhe New 
York Air Brake 
Company since 1949. 
Hess joined the par- 
ent company in 194] 
when it was still Hy- 
lraulic Controls Inc 
of Chicago. When 
that company was in 
corporated into New Hess 
ork Air B abe as 
the hydraulic division, Hess became 
general industrial engineer of the Air 
Brake Company. He graduated from 
Lehigh University with a B.S. degree in 
mechanical engineering and also holds 
a professional degre« 


Burleson, Insulation, Promoted 
By Johns-Manville Division 

Miles MW Burleson who joined the 
company in 1936 as assistant engineer, 
has been named assistant manager for 
the Insulation Department of Johns 
Manville Industrial Products Division 
From his original capacity Burleson was 


subsequently promoted to district en- 


ESPECIALLY RECOMMENDED 
FOR USE IN THE 


Copper 
Sweetening 
Process 


TRIANGLE 
BRAND 


COPPER 
SULPHATE 


is preferred by leading refineries 

use of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
eign and inert matter. 


99%+ PURE 


Quotations on request, on any 

quantity required. Shipments can 

be made from our nearest plant. 

PHELPS DODGE REFINING CORP. 
40 Wall Street, New York 5, N.Y 

230 North Michigan Avenue, Chicago |, II! 
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<> Precision-Built for faster, smoother 


Tube Rolling 








No. 255 for average sheets 


No, 270 for thick or multiple-fube sheets. 


For Rolling Tubes in Condensers, 
Coolers and other Heat-transfer 
Units you'll get Better results with 
IDEAL Tube Expanders No. 255 
and 270. Ball bearing, adjust- 
able thrust collar reduces fric- 
tion to a minimum. Sizes from 
“4” thru 1%”. 

Wiedeke modern manufactur- 
ing methods assure prompt serv- 
ice and quick delivery. 


See Your Dealer 
or Write Us Today! 


THE GUSTAV WIEDEKE «. COMPANY 
i 


7 =. + Of 


1 Gulf Publishing Company Publication 


, 





Adapted high-speed, top-efficiency 
aircraft propeller design 
Engineering service for special 
installations 
Longer life—improved anti- flutter 
performance 
Saves up to 10% in power costs 
Each blode precisely pre-balanced 
Easily bled by killed labor 
Aeroloid blade coating unaffected by 
mild acids and alkalies 
Blade pitch easily adjustable to meet 
changing power requirements 
Specified as original equipment by 
mony manufacturers 

@ Sales engineers available in principal 
cities 





Koppers Aeromaster Fans are available for 
any sizable industrial cooling requirement 
from diesel locomotives to air-conditioning 
systems. Standard models, 5 to 24 ft.dia., with 
4, 6 or 8 blades 


750,000 c.f.m. 


per fan. Capacities up to 


fan fully guaranteed 


KOPPERS COMPANY, INC. 


Every 








MAIL COUPON 
TODAY for COMPLETE 
DETAILED 
~‘ INFORMATION 


KOPPERS COMPANY, INC 

Aeromaster Fons 

235 Scott St., Baltimore 3, Md 

Cuties Please send me detailed 
mation on Aeromaster Fans for 





(mame ond type of equipment to be cooled) 
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with a B.S. degree in 
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Cunningham Appointed Director 
Of Engineering Sales At Koven 
©. Koven & Brother, 


f tanks, mixers, 
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BS&B to Open New Welding 
Facilities at Odessa, Texas 
Welded tanks for West Texas and 


eastern New Mexico demand will b« 

factured shortly at the new Odessa 
mpleted this month by 
Bryson, Inc., oil fielk 
acturers The new 
ted at a cost of $150,000 

eldit shop 1 ow dl 


lexas, plant « 
Black, Sivalls & 


ipment manu! 


primarily tor the re 
repairing of wood tanks 

facilities t 
a combinatiotr 
Highway 80 
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e of the Texas 


also imclude 
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Reliance Electric Moves 

Two District Sales Offices 
District ffices of the Rehance 
& Engineering Company in bot! 
Mich., and Cleveland, have beet 
larger quarters. The Detroit 
1 at 12326 Hamiltor 
varehousing spac 
line of Reliance 
open and totally 
The company subse 
tock its packaged V-S 
and renewal 
Detroit location 
is now operating 


sales 


1e an 
cking 


motors 


plete 

enclosed ty 

quently 

ljustable-speed = dr 
tor rts at this new 
leveland office 

m 13967 Cedar Road 
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P. A. Bell Appointed District 
Manager by Baldwin-Hill Company 

! Baldwin-Hill ¢ 
industrial 


“omp any, mani 
mineral wool in 

appoint 
as district manager 
New I ngland 
operate from the Bald 
mpany’s sales office in New 
the Baldwin- 
Bell was en 

wer 


has announced the 
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s im the 


Bell w ‘ll 
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1 Before coming to 
1948, 
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Company 

mechanical engineering 
former Commor 
Company 


1950, 
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MAINTENANCE, _ 
CONSTRUCTION ° ” 


ee ee 
Fast, Low Cost 


@ Gunning of Premixed Castable 
Refractories, Insulating and High 
Temperature Concrete, Sand and 
Cement Concrete. 

@ Wet and Dry Sandblasting. 


BONDACTOR offers refineries an 
—— to save time and money 

.to do a better, faster job wher- 
ever air application or gunning of 
cementitious materials is needed 
And Bondactor pays for itself 
in savings! 


Here’s How the Industry 


Uses BONDACT 
PROCESS EQUIPMENT 


@ Gunning of castable refractories in 
catalytic regenerator linings, steam 
generators, stack linings, breeching 
linings, five linings, stills and furnaces 

@ Fireproofing of pipe lines, soddies, beams 

@ Acid-proofing of concrete and ditch linings 

@ Steel tank lining and exterior insulation 

@ Insulating of steel buildings and 
construction of insulated curtain walls 

@ Repair and maintenance of existing 
structures 

@ Many new construction techniques 


Now Auatlable. .to fit your needs. 


Model #1000-S requires 100 CFM at 90 p.s.i. 
Model #1000-L requires 200 CFM at 90 p.s.i. 
Both units can be operated from either 
plant air or portable air compressors. 


For Free Catalog, Write 


® AIR PLACEMENT - 
" EQUIPMENT COMPANY *, 
© 1013 West 24th St., Kansas City 8, Mo. "» 
ee en 
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OPPORTUNITIES FOR 


TECHNICAL REFINERY 
PERSONNEL 


for 








RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 

charge, $3. Blind box address in our care counts six words. Replies forwarded without charge 

Display ads, set in suitably larger type with ruled border, $10 per column inch 

LARGE INTERNATIONAL OIL All classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy in consecutive issues. COPY DEADLINE: 25th of month preceding date of issue; Send 

copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 


COMPANY Texas 
. & & 2 1.0 8 Be. o “He Se OS 





Entertaining applications of 


graduate chemical, mechanical, GLASSES & GASKETS 
structural and electrical engi- - 
neers for refinery engineering Sales Engineer 


assignments at home and abroad. 


Engineers with refinery experi | | Fax groring, propre company in | | AAGSP 7007 noun coat YA 


ence and also recent graduates eastern Pennsylvania requires services Send for Catalog, LIVINGSTON, N. J. 
will be considered. of energetic sales and development en- 


Box 115-R c/o Petroleum Refin- gineer to assist in development of 
‘ petrochemical sales, Must have good NEW FRACTIONATING TOWER 
er, P. O. Box 2608, Houston, 


Texas. 








(me (1) New fractionating tower 
89 6” overall height x 1%” 
trative ability, Unlimited opportunity Thi four (34) bubble trays, ten 
54 i manways. Stress relieved and 
for further executive advancement. . tm ascendesnd ath: Ane aeeel 
r ) PSI working pressure. Lo 
> ce att Metal and toiler Works 
Barchard Heads Canadian Meter man who thrives on hard work and ton Shops 
Division in Western Section success, Write letter giving complete ROCK ISLAND 
Canadian Meter Compan t history together with small snapshot & REFINING CO., INC. 
~ lton, Ontario, “Maple Leaf Di (not returnable). Write Box 118-R, . Douglas Wichita, Kansa 
l Phone 674 
sion” o rican 
M ' Ame — c/o Petroleum Refiner, P. O. Box 
ete ompany, has 
ancumeed that Bas 2608, Houston, Texas. 
! gineering 
uipment of 
on Alberta For Sal BOILERS FOR RENT 
e 
agp coon > 15,000 to 100,000 Ibs. per hr. 
FRACTIONATION COLUMN : : 
vestern Canada since and ACCESSORIES We have available for rent, subject to 
1949 1 , be « , 1ed and fabricated by Braun to sta prior placement, one to six 500 H.1 
will now be -* :00 psi Bettis Boilers. These boilers 
' ; . 00 bbls/day ¢ API gravity crude uy 
ing as the ‘ . API-ASME code 200 psi W.P.. 400 are completely unitized on skids meas 
Division : F.. 375 psi Test. . uring 8’ x 15’ and weighing 19,500 Ibs 
: 70" each. Installation requires only piping 
. in gas, ‘water and steam lines. For fur 


record of personal sales and adminis- 











This is an unusual opportunity for a 














he company in 


dian Meter oO Dimensions: 66” x 59’, .750”% Shell 
Semi-Elliy Heads 7) trays on 


any, Limited ther information, write or call 


} spacing weight 47 iP - 
rchard has « 6" f i ne 3” reflux one 

a ‘ TTIS CORPORATION, 
appointed manager Barchard vapo ne 8” bottom. one 10” BETTIS CORPORAT 
of th new division, return and two 3% relief valves RENTAL DIVISION 
which will operate in British Columbia, Heat Rachanguss YUkon-5401 
Alberta, Saskatchewan and Manitoba, traun, hor tal movable tube bundle 320 So. 66th Street 
r ; th ful er! sal s iralty ast-semistee! 
naking the full engineering, sales, serv Sy 
ice an production resources of Ca ~ , pass tubes 
nadian Meter Company and its parent 2 p or ps 
American Meter Company, available t« + 2 pass tubes 100 psi 


250 psi 








stom s hes rovi s ~ nt . 
customer in these province 9 5 6 pass tube 100 psi 
pass body 200 ps PROCESS ENGINEERS 


Reboiler California engineering company has 


Brea kettle t a ovable tube bundle » 
“GUNI t E” CONCRETE scaaniecs aduatralty tebes, steal body, 98° 5 responsible permanent staff positions 
‘8” x 21’, 2 pass tubes 300 psi, body 200 open to graduate chemical engineers 


(Since 1915) psi at 400° I with broad experience on design of 





LININGS FOR — _ —— es condensers, stills, absorption towers 
ationa ransite uplex . : 
euseLe TOWERS + SETTLERS + STILLS + SEP. $—National Transite, Duplex 5 x 10 and related petroleum refinery and 
RATORS + TANKS » AND VESSELS OF ALL 2—Burnham, Simplex, & x 7 chemical plant equipment. 
tyres * ENCASING AND FIREPROOFING Seainet hanaemaker Go" is ae = , 
WATER RESERVOIRS. DITCHES, DRA Piping, Valves and Fitting Write giving full details, references, 
WA v ring nlves anc . i ence 
CANALS | REPAIRING DISINTEGRATED CON. Brown Instrument Controls salary requirements. Your reply will 
Enere ao OTHER Saseuay ; Located in Wyoming aii be held confidential. 
@ our catalog in Sweet's rawing an Specifications vailable " 
For further information please contact Our organization knows of this ad. 
GUNITE CONCRETE & CONST. CO. THE OHIO OTL COMPANY Box 117-R, c/o Petroleum Refiner, 
1301 Woodswether Road, Kansas City 6, Mo. P. O. Box 120 P. O. Box 2608, Houston, Texas. 
DISTRICT BRANCH OFFICES Casper Wyemias 
Paul 8. Watts, 228 N. La Salle St., Chicage |, It 
George R. Lewis Se. 2036 Queen Avenue S., Min- 
on 

















B&W Names Carl Superintendent will maintain A. P. Cramp, company 
T re eng , at the site to com 

Ole K olsen Co., 823 Perd St., New Orleans, La The Babcock & Wilcox ( ompany has plant engineer, a 1¢ ite h ' plete 

Phitip O. Barnard, 2036 Addison, Houston 5, Tex : , construction of the new plant. Carl has 

Westers Steel Prod. Co, 1735 W. 13th Ave. Denver appointed Clayton Carl as superintend been with B&W at Barberton, Ohio, 


4, Cote " > 
ent of its West Point, Miss., works but since 1918 


an 
8 4 _Bestter Ce., ar Bivd., St. Lewis 5, 
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* The asterisk preceding nome of adver- 
tiser indicates that detailed data on prod- 
ucts and services of the firm will be found 
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Here’s the Only 300 Lb. Steel Valve 


Which Gives\You 


All lhese Fea 


2S 
Compare it — feature by feature — with 

any other cast steel valve you can buy. = \ 

Not only is it outstanding for metal 

quality, in the famous Lunkenheimer : \ 
tradition, but it includes all these ad- 

vanced design features: it ' 


: SHE 3 - 
Backseating surfaces that let you > | re@ \ 
Z ya 
yy 


repack while the valve is wide open 
and under pressure. 


A smooth, straight-through water- 
way and full-rising disc to permit 
even flow and cut turbulence. 


| 
* 


a 
become detached — and a conveni- 
ent shelf that holds the gland 


flange up, out of the way, during C . 
maintenance. 1 
Flexible tee-head stem connection ; 


that permits the disc to adjust to ’ y 
its seat without binding. 


Swing-down eyebolts that can’t P oa ' 
O 


combinations for specific ap- 


against the body 
to guard agaist corrosion and 
leakage. 
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. than Conventional Bubble Trays 
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« Conventional settling time is used to obtain dense liquid phase with bubble trays. Bypossed liquid on bubble trays receives 
entering Koskade. Bubble trays need more vertical height of contacting only in downcomer. 


dense phase in downcomer due to their higher pressure drop , _ ‘ . P 
+ Uniform ebullition over entire orea gives uniform vertical veloci- 


ties reducing trajectory of liquid into vapor space. Vertical 
Dense phase is mixed or “fluffed up” while falling from inlet liquid trajectory from area between bubble cops limits capacity. 
weir by gos rising from inductors. No liquid runback on Kaskodes 
Benturi vapor passages, having pressure drop choracteristics 
of a well-designed venturi, accumulate mixing energy with mini- 
mum loss of pressure drop. Energy lost in riser, reversal, and 
ennular space of bubble cap is not usable. 


as found on first rows of bubble cops. 


+ Mixed phase of vapor-liquid maintains uniform density while 
being forced through perforated boffles. Bubble cops interfere 
with liquid flow across the tray. + Vane arrangement serves to coalesce and return small entrained 

droplets to tray below. Such devices necessary to obtain the same 
4. Frothy mass entering downcomer is more uniformly mixed thon results with bubble trays ore too expensive. 


Write for Information On How Koch “Benturi” Type Kaskade Trays Will Give Increased Capacities and Efficiency Inte Your Operations. 


KOCH ENGINEERING COMPANY, INC. 


British Associotes DESIGNERS @©@ MANUFACTURERS @© BUILDERS 


30 Rockefeller Ploze Messrs AF. Craig & Co. itd 32) WEST DOUGLAS © WICHITA 2 KANSAS 
New York City Paisley. Scotland 
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COMPOUNDING 


EQUIPMENT 





products production for every market! We'll gladly recommend the 
installation to ideally meet your needs —write us! 





